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|@ Organization and Schedule

* Introduction

» Accessing data and managing files
* Working with plots

e <10 minute break>

» Using the visualization window
» Working with operators

e <1 hour lunch break >

* Interactive tools

e Subsets

* Quantitative analysis tools

e <10 minute break>

* Making it pretty

 Making movies

e Scripting
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E Goals

By the end of this class you will be able to:

e Access data files on local or remote
computers

* Create plots and use operators
 Examine simulation data values

e Create presentation guality slides and
movies of simulation data
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What is VisIt?

e Visltis a free software
application developed

TT—— ol | BT T— ol
here at LLNL for wwwww uJ[ZDEi!Dwﬂamﬁ-tawasaac-m«4\.>|Hgm¢+,+_gm.\,oe\‘

et DB: noise silo

visualizing and analyzing
terascale simulation
datasets

Successor to MeshTV
— Similar user interface
— Many more features

Begun Summer 2000
Initial version Fall 2002

6 developers
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@ Vislt iIs FREELY AVAILABLE

e Download Vislt for free on
the Web at
http://www.lInl.gov/visit

— Binary distributions
* Windows 2000/XP
o Linux

MacOS X

AlIX (IBM)

IRIX (SGI)

e Tru64 (Compac)

— Source code
— Documentation
— Frequently asked questions UCRLWES- 161325

« Share Vislt with ‘
colleagues
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Vislt runs where you want to work

Bt aloixd|
AAE [\ ED

M- EEEEE T Y T TP T T T T IO DI=l 5

e Same user interface on each
platform Ere——

BT | T TS

e Platforms B
— Linux
— Windows
— MacOS X
- AIX
— Solaris
—  Tru64
— IRIX

DB: noise silo
Cycle: 0

Paeudocoicr
Varihadygeoa

Jelaix)

DB: noise silo
Cycle: 0
et

9

T—
| <« [ > |

R —

.......

~. . user. whifioch
~ 4 FriFeb 13 10:52.35 2004
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|@ Vislt can access your data

 Reads over two dozen « Variable tvpes
different database | yp
formats including — Scalar
— Silo — Vector
— Exodus
— PDB (Flash, KullLite, PF3D, LEOS) B Tenso_r
— Mil — Material
— SAMRAI B _
— BoxLib SpeC|e§
— Ensight — X,Y pairs
— VTK
— Vista

« Database reader plug-ins
can be developed for new
formats
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@ Supported mesh types

e 1D Curves
e 2D/3D meshes

— Rectilinear
— Curvilinear
— Unstructured
— Points

— AMR

Points
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@ Vislt lets you see your data

 Plots

 Manipulate data or
create new data using
operators and
expressions

e Develop new plots
and operators as
plug-ins

» Vislt supports stereo
rendering
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g Vislt lets y

data

OuU examine your

e Create derived

variables using data =

from your datab
e Pick
e Lineout
e Query

DB: noise silo

Cycle: 0

31a J

C2159 5

v-axis o

ase c

. p

C:\Program Files\LLNLWisli
26\datanorse. ko tmestep 0

(1410] = 3 84383

variables defauit

¥ Displey incidert nodes/zones

Display for Nodes

F 1 ™ Domain-Logical Coonds

I~ PhysicalCoords [~ Block-Logical Coords

Display for Zones:

F 1 ™ Domain-Logical Coords

™ BlockLogical Coards

P Automatically show window

™ Daon't clear this window

Make defaul
Lpply

Rlese
_Post|  Dismis|

-10 -5 o 5
X-Axis (parsec)

DB: noise silo
Cycle: 0

a5

N

a0 !

3.5
Value &
(parsec)

3.0

N N

2.59

2.09

1. - :

B 20

10 15
Distance (parsec)
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||G Vislt can handle large datasets

You can run Vislt on your desktop
computer and have Vislt process large
data in parallel on a remote
supercomputer

Client/Server architecture
Uses fast local graphics hardware
MPI parallel compute engine

Scalable rendering in parallel for largest
datasets
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Vislt architecture

4 main components Desktop computer
- G.raphlcal User Interface (GUI) GUI Viewer
— Viewer

— Database server
— Compute engine

GUI and Viewer usually meant
to run locally on your desktop

computer
Database server and parallel

A\ 4 A\ 4

compute engine can run on S
remote computers where the Database -
data files are located and talk selued engine

Enyiime

to the GUI and viewer running

Enyimee

Enyiime

on your desktop computer

Remote computer
UCRL-PRES-209591
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E Vislt has multiple interfaces

» Use Vislt as an application or a
library

 C++, Python, Java interfaces
allow other applications to control
Vislt
* Interfaces
— Graphical user interface
— Python programming interface
— Java programming interface
— C++ programming interface
» All interfaces send commands to

the viewer and in turn get the
latest state from the viewer

* Use GUI when interaction is
required

* Use Python interface to script
actions or use Vislt as a batch
mode movie generation tool

Python
interface

Java
interface

UCRL-PRES-209591
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T
| «|[m > | |
M ain binits

Active window T~ Replace phats

N | T view T~ Auoupdste

& Pseudocolor

¥ pply operators and selection lo allplots:
Plots Operstors Plotatts Opétts Varisbles

S(FOREo-s=8a # 8 K5 lhsadddd= ) P T AAE|w 2O

Ergres |

Engine [ bespindrt Inl gov =

Number of processors: 1

Number of nodes: elault

Load bakancing: Stac

Tatal Statu:
|

Stage Slatus:
[
Intsngtogee| Deengre|
e St
user: whitlocb
Fri Feb 13 10:46:00 2004

A brief tour

DB: noise.silo
Cycle: 0
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|@ Launching Vislt

e Launching Vislt on Windows
— Start menu
— Desktop shortcut
— Right-click Silo data files
— Double-click Vislt data files
— Double-click Vislt session files

e Launching Vislt on UNIX
— Type visit at command line
— Vislt usually installed in /usr/gapps/visit/bin
— If Vislt is not installed, download binaries at
http://www.lInl.gov/visit/executables.html

UCRL-PRES-209591
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Vislt’'s Main windows

 GUI

Select files to visualize
Create and manage plots e —
Set plot attributes e

Add operators
Set look and feel for

[ 3
J<| < [] > | »
Ackve mndow Martan It T~ Reglace phts
o i I Adouwten

2" Window 1 e alglx
mEEeEEEEELE Y- TR EX L RIS BT RN

DB: noise silo

Cycle: 0

visualization
« Viewer e
— Viewer windows, or vis = .
windows, display all of the =
data being visualized = e
— Mouse navigation
— Up to 16 vis windows =
— Popup menu
— Toolbars

UCRL-PRES-209591
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Main window

* Main window in GUI iain mend
— Access other Selected lles v
important windows Animation e
— Set animation time Plot list g
state Plot and [ —
- . operator menu T ¥ e
— Set active window S ,
— Create and manage Notepad area e
plpts = —
— Displays progress e
from compute engine
Status bar > il
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Files
Controls
Options
Window
Help (not shown)

Main Menu

K Vistt 1.1<2>
FEile Controls Options Windows Help

[=][a][x]

@ Host profiles . . . Ctrl+H -
Compute engines ... Ctrl+E 4I:|
= Selectfile... Ctrl+F
File information . . . Ctri+l
B Save window Ctrl+S
Set Save options . .. Ctri+ 0
&h Print window
Set Print options . . .
Exit Ctrl+¥ =
Open | Replace | Owverlay |

r |

K visit 1.1 <2
File | Controls Options Windows Help

(=[]

[Sep & Animation ... Ctri+A :ﬁ
.. I&] Annotation...  Cirl+N

2.1 Colortable . .. Ctri+T

3! Expressions... Ctrl+Shift+E

: : Keyframing ...  CtrhK

g Materials ... Ctrl+M

7:1% Lighting. .. Ctri+L

81y Pick... Ctrl+P

19(;:| Query... Ctri+Q Ll

& Subset... Ctrl+U

__# View... Cirl+V [Overiay |
I |

UCRL-PRES-209591

K Visht 1.1 <> BIEE
File Controls | Options Windows Help

Selected files Appearance . .. Ctrl+Shift+A

1: curvd.sils i Plugin Manager ...  Ctrl+Shift+P

2:curv2d_co Rendering . ..

3: curv3d.sil Save Settings

4: curvdd_commogororo

5: globe.silo

6: multi_ucd3d.silo

7: noise.silo

8: rect2d.silo

9: rect3d.silo

10: s5id97.silo =l

Open | Replace | Overlay |

r |

K vistt 1.1 <2 (==
FEile Controls Options | Windows Help
Selected files O Add Ctrl+Ins ﬂ
1: eurvd.silo ) Clone
2: curv2d_colmajor.sil Delete Ctrl+Del
3: curvid.silo Clear all
4: curv3d_colmajor.sil
5: globe.silo & Lay.outs. '
&: multi_ucd3d.silo Active window :
7: noise.silo = Copy »
8: rect2d.silo Clear 5
9: rect3d.silo 3 Lock ,
10: sid97.silo = ot M|
MNavigate bbox
_ Reopen | - |
——  Spin !

I |
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@ Vis window

* The vis window
(visualization window)
displays plots and lets
you interact with them o
using the mouse

* Plot area displays the
plots

 Toolbars provide
shortcuts to common
functions

* Popup menu provides
same functions as toolbar

— Right click in vis window to
activate popup menu

UCRL-PRES-209591 19



|@ Posting windows

« A postable window Is
a window that can be
docked in to the Main
window’s notepad
area

e Postable windows
have a Post button

* Once posted, Post
button becomes
Unpost

Post button

I+ Pipeline caching

Animation speed

DIEES

1
slower

Apply | Post | Dismiss |

)

faster

Same window posted to notepad area

v Apply operator to all pfots

Plots Operators PlotAtgs OpAtts Variabfes

Animation ISubset |

v Pipeline caching
Animation speed

Unpost button

1
slower

Apply |

1 1 1 1 IJ
/ faster

Unpost | Dismiss |

UCRL-PRES-209591
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|@ Applying settings

* Apply button tells Visilt

) Apply button
to use neW Settlngs Makeldefault Reset
e Auto update mode ABply Post | _ Dismiss
applies new settings
when you change
them
_ Auto update
_ NO Apply bUtton CIICk Active wind&r Replace plots
requ”fed [ =l ¥ Auto update
Active plots Hide/Show | Delete | [raw
|
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= How Vislt works

Open database

Create a plot

Set plot attributes

Apply operators to plot to modify data
Set operator attributes

Compute engine generates plot

Plot displayed in vis window

UCRL-PRES-209591
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Working with files

UCRL-PRES-209591
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Goals

* In this lesson, you will learn how to use Vislt's File selection window and
File panel controls to manage the selected files list and open files
* File types
— Single time state
— .visit files
— Virtual databases
* File selection window
— Changing directories
— Filtering out unwanted files
— Accessing remote files
* File panel
— Selected files list
— Opening files
— Animation controls
— Reopening files
— Replacing files
* File Information window

UCRL-PRES-209591
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File types

Single time step files

Simple database files that contain only one time state of data

Visit files

Text file that contains the names of single time state files
Used to group single time states into time-varying database

Virtual databases

Vislt construct

Created by automatic file grouping

Groups files with similar names into a time-varying database

Allows you to access animation controls etc without having to create a
visit file

Turn off Automatic file grouping in File selection window if you don't like
them

New smart file grouping prevents ALE3D databases ending in .1, .2, .3,
... from being grouped into virtual databases

UCRL-PRES-209591 25



The File selection window
lets you manage the
selected files list

— Add files

— Remove files
Browse the file system
Filter out unwanted files

Group related files into
time-varying databases

Select files

Access remote
computers’ file systems
and select their files too

File selection window

!J. Heost | localhos

_‘J Path |C “Program FilesWLLML Wizt 1.2 Bhdata

Fier |

[T Use "cument working directon” by default ¥ Automalic file grouping

Directories

[curren b direchory|

[goup 1 directory level] cury2d. silo

UCRL-PRES-209591
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Changing Hosts

Vislt can access files that exist on
remote computers

To access these remote files, you
must change the Host Text field

— Type in a host name

— Select the name of a host that
Vislt knows about

Vislt to launches its Database
Server on the remote computer so
you can browse the remote file
system

— You must have an account on the
remote computer

— Vislt may prompt you for a
password to authenticate your
access to the remote computer

List of hosts in host text field

1 ¥ File selection =101 x|
.J. Host | localhost \ =
; dagobah -
) Fath jocahast \ =
blue. lInl go
Filter iy
gpz15inl gow
I Use's gp:16lnl. gow
it linl. gov
Disckaries | ™ linl. gowr s
p— niptide: linl gov
[goup 1 4.STOw linl. giowe ﬂ
cury 3d. silo cury'3d. silo
d.curve d curee
globe. silo globe._sila
mulli_cury2d silo Remove dl raulti_cure2d sila
multi_cury3d. silo i cure3d.silo
milti_point2d. silo ranalti_poirt2d, silo
mighi rerf?d siln .—I' Refresh ranalti_rect2d, silo
) _[—I‘ Ld ] ot iect3d. silo _ﬂ
k| cancel

UCRL-PRES-209591
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Changing Hosts,
Continued...

Once you change hosts, the

remote computer’s file system
appears in the directory and

file lists

Remote host

-J Host |smurf| l.go

| Fath Ifusrfgappsf\rlsih’datd

 The host name gets added to
the list of recently visited

Fiter |

[T Use "cument working directon” by default ¥ Automalic file grouping Remove paths .
computers Diecto Fie G octed les
[Zi'rf;:tsdilectory] ETShead_mld.sﬂo ﬂ ;I CThead_rmd. zlo ﬂ
. [goup 1 directory level] MRIhead silo Select all | curvedsilo
[ J E t t h b t ") AMNALYZE bigeil, sil -3 sil
asy to switch between Qi el
computers you've recentl YRR by (77| i
p y y L samial_lest_data cury3d_colmajor silo Ty | i cure3d.silo
fiat, il ranalti_poirt2d, silo
accessed T e -

globe. 3
_ T )

Files from remote host

UCRL-PRES-209591
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L@ Changing the path

 The path is the full name of the directory
whose files are displayed in the Files list

« Two ways to change the path

1. Type the entire path into the Path Text field
and press Enter

2. Double-click the mouse on any of the
directories In the directory list

 You can immediately return to any recently
visited directory by selecting a directory from
the Path Text field’s pull-down menu
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Changing File list filters

A filter is a pattern that is applied to the files in the File list to determine
whether or not they should show up in the list

A filter allows you to exclude many files from the Files list
The default filter (**”) shows all files in the file list

You may specify more than one filter, provided you separate them with a
space
Filter wildcards
— * Allows any string or an empty string
— 7? Allows any single character
— # Allows any single digit
Example filters
— Wave###t.silo
— *.silo
— BigData.s#####

UCRL-PRES-209591
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@ Managing the Selected files list

« To open a file in Vislt the file
must be in the selected files list

 Use the File selection window
It_o manage the selected files
ISt

 Select files in the Files list and
then click Select or Select all
buttons to add them to the
selected files list

» Remove files from the selected
files list

o Add files from multiple
computers to the selected files
list

o Click OK button to accept new
list of selected files

Selected files list

=10i x|
!J. Host | srawrt. linl. goy ;I
| Fath I fust/gappsdvisit/datd LI
Fier |
[T Use "cument working directon” by default ¥ Automalic file grouping Remove paths . |
Directories Files e | [EStected files)
[curren b direchory| CThead_mid. i ﬂ 4| CThead_rigzilo ﬂ
[goup 1 directory level] MRIhead silo Selecl ol cury2d. zilo
T AMALYZE bigeil. sile cury3d zilo
) CURMES cury2d sila £ = | d curee
™) PDB cury2d_colmajor silo globe._sila
3 sarwai_tosl_data cury3d sila Remave al raulti_cure2d sila
R cury3d_colmajor silo ; | i cure3d.silo
fiat, il ranalti_poirt2d, silo
gloke. zilo Refesh ralti_rect2d, silo
ﬂ ' J roulti rect3d silo _LI
DKl Emcdl
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Refreshing the File list

Scientific simulations
often write out new data
files as they run

Opening the File
selection window forces
Vislt to refresh the file list

Refresh button makes
Vislt re-read the current
directory to pick up any
new files added by
running a simulation

=10i x|
.J. Host | srawrt. linl. goy ;I
| Fath I fust/gappsdvisit/datd ;I
Fiter |
[T Use "cument working directon” by default ¥ Automalic file grouping Remove paths . |
Directories Files . | [Eelected files
[curren b direchory| wan® il databaseﬂ 4| CThead_rmd. zlo ﬂ
[go up 1 direchary level L3 w00, silo Selecl o | cury2d silo
) AMALYZE w0010 silo cury'3d. silo
) CURVES wiave0020.silo 1| Hemowve | d curee
~ POB weava(I 30, silo glabe. sila
4 wiavel040. silo Remove ) b cure2d silo
] samrai i|_best_data vagveD50 silo i cure3d. sik
wave00ED. silo 3t | kL
wnzee0070 sil routi_peint2d si
w030 silo Reiresh | mouti_sect2d sih
weave030 sila ﬂ_ ' J roulti rect3d silo _ﬂ

UCRL-PRES-209591
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Automatic file grouping

 Vislt can automatically

group files that have

similar names into a

File grouping on/off/smart

single “virtual database” ol
e AV _rtue]}!ldabtabssel Y (G E—_— 2
a .visit file but Vislt can e [
dynamically add more - i? e
time states to the file as e | ordith =
the simulation writes e | (N2
them N e
» Automatic file grouping e S

can be turned off if you

don’t like what Vislt is

doing

UCRL-PRES-209591
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File Panel

 The File Panel is located Taadsio 3
in the top third of the b

4: curv3dd colmajor.silo

Main window

&: multi_ucd3d.silo

7: noise.silo

* Displays selected file list o reta i _
In the most intuitive way X | sf”

Open | Replace | Overlay |

e Contains controls to ¥ —
_ | «| m| » | 1»|
— Open files

. Selected files IL'
— ReOpen files < Biocatnost
— Replace files | @ 2 wani
. . . = !lriptide
— Change animation time B et —
states o uedodail

. . - 71 ucd3d.silo =

— P I ay an I m atl O nS ReOpen | Replace | Owverlay |
B [

al| «a| m| » | 1> |
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Opening a file

Select a file you wish to visualize

Open the file by

— Double-clicking the file in the selected
files list

— Clicking the Open button after
Ihighlighting a file in the selected files
st

Once a file is open, the file can be
visualized

Open button turns into a ReOpen
button
ReOpen a file by

— Clicking the ReOpen button

— Vislt purges all cached information
about the open database

— The database is queried again for its
information

— Any plots that use that database are
regenerated using the new data.

UCRL-PRES-209591

Selected files Iﬂ
1: curv2d.silo
2: curvZ2d_colmajor.silo
3: curv3d.silo
4: curv3dd colmajor.silo
. 5: globe.silo
&: multi_ucd3d.silo
7
8
9
4

:noise.silo
crect2d.silo
:rect3d.silo

Open | Replace | Overlay |

| —
| «| m| » |

Selected files Iil
Hosts

=8 M| calhost

¢~ 1:uecd3d.silo
B- g 2: wave.visit
= M riptide

- 3: rect2d.silo

= 4: rect3d.silo

- 3 tire.silo
- G: ucd2d.silo

- 7: ucd3d.silo =

ReQpen | Replace | Owverlay |
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Opening a file from a
remote computer

Selected files B
Hosts

El !ilocalhost
1: ucd3d.silo
B 2:wave.visit
= M riptide
3: rect2d.silo
5: tire.silo
6: ucd2d.silo
- 7: ucd3d.silo -

Relpen | Replace | Owverlay

» | 1>

Opening files on a remote
computer works just like
opening a file on your local
computer because the files are
In the selected files list

When the selected files list
contains files from multiple
computers, the File panel
displays the list of files from
each computer under a small
computer icon that represents
the computer where the files
are located
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Opening a time-varying
database

Selected files

11: tire.silo

12: ucdzd.silo
13: ucd3d.silo
e 14 wave.visit
- cycle 0000

- cycle 0010

- gycle 0020

- cycle 0040

- gycle 0050 =]

1N

ReQpen | Replace | Overlay

—_| |oo30

<41 | <« | ®m | » | 1>

Opening a time-varying
database (a “.visit” file or
virtual database) is opened the
same way as a database with
a single time step

The File panel displays time
varying databases with a
green database icon next to
the name of the database

Animation controls are only

active when visualizing a time-
varying database or when Vislit
IS In keyframe animation mode
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@ Opening a virtual database

Opening a virtual database can be
done just as you would open any
other database

Unlike other database types, a
virtual database can be opened at
a later time

Click on a file within a virtual
database and Open that file

Virtual database will be opened at
the time state that corresponds to
the file that you opened

Virtual databases allow Vislt to
enable the animation controls

Virtual databases are useful
because most code groups do not
write a .visit file and don’t want to

=10l %]
K Sowieeh Duem Y
Selected files |+
T 43 wave” sio database
wiarve000. silo =

warve01 0. zilo
wearve020, silo
waarve030, silo
warve040. zilo

wavelll50 silo

wiareel0G0. sio ;I

Dpen | Replace Ovely |

A B —-

| <[ » | ]

P [=TES
Hs Sowtenh: Soltem Wit

Selected files [«]

e
g 24 wave sk detabase e

waayvel000 sl cpcle D000
wavell10.silo cpcle D00
wavell20. silo cpcle D020
wavel030 sl cpcle DO30
wave040. zsilo cpcle D040

a5zl cpcle D050

warve050.silo cucle ODEQ =
—1f [on050
«a| «|[m » | ]

UCRL-PRES-209591
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@ Setting the active time step

« Time-varying databases are composed
of one or more time steps which
contain data to be visualized

 The active time step is a file within a
time-varying database that Vislt will
use to generate plots

* The File panel contains animation
controls which allow you to set the
active time step used for visualization

« Animation slider and Animation Text
Field show the active time step

* Animation Slider sets the time step

 Type atime or cycle number into the
Animation Text Field to set the active
time step

* Multiple animation sliders are
supported

UCRL-PRES-209591

10
Eile Controls Options Windows Help
Selected files [«]

il O (s T ]
. 24 wave® zilo databaze

waveD000. silo cycle 0000 —
vaavelll1 0. zilo cpcle 0070
wavelll20. zilo cpcle D020
vaavell 30, zilo cpcle D030
vaaeellD40. zilo cpcle 0040

a5l zilo cpcle D050

wawel050. silo cecle DOB0 .

ReOpen | Repoe | ey |
P s

Animation controls
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Playing Animations

 VCR bhuttons

— Allow you to put Vislt into
an animation mode that
plays your visualization
using all of the time steps
In the database

— Only active when you have
a time varying database
e As animation progresses,
the Animation Slider and
Animation Text Field are
updated to reflect the
active time step

2% visit 1.2.6 =10 x|
File Controls Options Windows Help
Selected files [«]
il O (s T ]
. 24 wave® zilo databaze
ad

vaaell000. zilo cpcle 0000
vaavelll1 0. zilo cpcle 0070
wavelll20. zilo cpcle D020
vaavell 30, zilo cpcle D030
vaaeellD40. zilo cpcle 0040

a5l zilo cpcle D050

vaaeellDE0. zsilo cucle ODED

<1 |

> | 1> |

Previous frame

1‘1‘

Reverse play Play

UCRL-PRES-209591
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@ Replacing a Database

 Replacing a database

replaces the database fOr  prerrem—— o
all plots in the plot list if o e =
the new database is o
. . g 24 wave slllc' databaze =
compatible with the o
plotted variable o030 s eyl 00
Perea ) e
* If you use Replace button aveD060 sk coce OEC =l
for a different time state e e )
In the same database al <fm »| >
then the time state
changes Replace button
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@ Closing databases

 You can close
databases that are no
longer needed using
the Close database
menu option

Files that can be closed

E¥ vislt 1.3.4 _
File Controls Optiors Windows Help
& Selectfile . . . CIrHF

=T

MO

[

* Closing a database e, .. 1
frees resources TR —
o Databases will only Sraw | oot |
. _ —_— ]
be closed if they are e >5ifi |
not referenced by any = . &%) FIET
plots IM N SV S
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File Information Window

 The File Information window
displays information about the
currently open file

« This window is opened by
choosing the Files Information
option from the Main Window’s

File Information Window

K File information

Mum Time States: 1

The temporal extents are not set.
Cycles: 0

hMeshes:

File menu

This window displays names,
properties of the open file’s
meshes, scalars, vectors, tensors,
materials, and species

The window updates each time
the active file changes (ex.
switching between plots in the
Active Plot List) or when opening
a new file using the controls in the
File Panel

Mame = mesh1

Mumber of blocks =1

Block origin =0

Cell origin = 0 (origin within one block of the cells).
Title for domain hierarchy is domains

Title for individual piece in domain hierarchy is domain
Mumber of groups =0

Title for group hierarchy is blocks

Title for individual piece in group hierarchy is block
Mesh type is Unstructured Mesh.

Spatial Dimension =3

Topological Dimension =3

Extents are: ({-10, 10}, (-10, 10}, (-10, 10}})

There are no names set with the blocks.

Disioint elements false hd|

Post Dismiss |
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Exercises

Exercise group 1
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Remote Visualization
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@ An Overview of Remote
= Visualization

e Simulations are almost always run on a powerful
supercomputer

e Databases usually reside on the computer that
generated the data

* Run Vislt on your local workstation but do the
data I/O and processing on the computer that
generated the data

— The GUI and viewer run locally while the database
server and parallel compute engine run on the remote
supercomputer

— Moving data is not necessary

— No performance degradation due to encryption of X11
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|@ Distributed mode

e To run in Distributed mode, begin by opening the File
Selection Window and type the name of the computer
where the files are stored into the Host text field

e You can also select the name of a known host from the
Hosts list

 Once the database server is launched on the remote
computer, the files for the remote computer are listed in
the window. Add the files to be visualized to the
Selected files list and dismiss the window

* Create plots as usual using a remote file from the
selected files list

UCRL-PRES-209591
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@ Passwords

e Sometimes when you try
to access files on a
remote computer, Vislt
prompts you for a
password, opening a
Password Window

 When prompted, enter

Password Window

Fazzward far whitlach@mer Ikl gas: ||

2l

your password and click

OE.

Cancel |

the OK button or press
the Enter key to proceed

UCRL-PRES-209591
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E Connection progress dialog

 The Connection progress
window is opened when a
parallel compute engine cannot
be launched after a few seconds

e The dialog is visible until a Connection progress dialog
re m Ote CO m p u te e n g i n e K compute engine launch progress
connects chk to the viewer or \ﬂ* s t | —
the connection is cancelled LELL o |
i C“Cklng the CanC6| bUttOﬂ aftel’ Vislt is waiting for a parallel compute engine to launch on frost.

Vislt submits a job to the batch
system does not remove the job

* On heavily saturated batch
systems, it might be prudent for
you to manually remove your
compute engine job from the

batch queue UCRL-PRES-209591 49



|@ Host Profiles

 When Vislt launches a compute engine, it looks
for something called a host profile

— Contains information Vislt uses to launch a compute
engine Oon a remote computer
* remote user name
* number of processors
» parallel launch method
* (many other options)

 You may also have multiple host profiles for any
given computer

— Common to have separate host profiles for running
Vislt in serial and parallel
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Host Profile Window

 The Host Profile Window Host Profile Window
IS divided vertically in two |
areas
« Top area contains tabs
for host profiles for a ©onpat] e
certain Compute rs and Sokctedpuie | Pl o | Adhanced opton
controls to create or N
. ¥ Default profile for host
delete hOSt prOflleS Remate host name [ riptde. Il gov |
« The bottom area of the ——
window displays all et [ ;
. Additional optiohz |-dir Ausrfgappadiizit
attributes of the selected  Fasicrgisimani
host file - —
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Host Profile Window,
Continued...

Parallel Options Tab

" Host profiles

Host profiles

blue | frost I apz1 I ilx I o I penara | e | riptide | oW I

’ zerial ‘

MHew pmfilel Delete pmfilel

Selected profile | Parallel options IAdvanced options I

¥ Parallel launch methad I psub LI
[T additional launcher arguments |

[V Partition ¢ Pocl |sn0w,pbatch

Load balancing €& Auto {* Static = Dynamic
Default number of processors |1E i’
¥ Default number of nodes |2 ﬁ
¥ Default Bank |bdivp

¥ Default Time Limit | 30m

ml EI Dismissl

Advanced Options Tab

" Host profiles

Host profiles

blue | frost I gpsl I il= I mer I penya | pve | riptide | snow I

’ zerial i

MHew pmfilel Delete pmfilel

Selected profile | Parallel options | Advanced oMons I

[ Share batch job with Metadata Server
tethod used to determine local host name:

f* Use local machine name

= Parze from S5H_CLIEMT erwironmment wariable

" Specify manualy: |

™ Specify 55H port |22

ml EI Dismissl
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Setting Parallel Options

In order to make
launching compute
engines easier, Vislt
hides the details of the
parallel launch program,
which may vary from
computer to computer

Vislt allows you to set
some common parallel
options and it figures out
how to launch the
compute engine on the
specified computer

Parallel options tab

Mew profilel Delete profilll

Selected profile | Parallel options IAd vvvvv d optiohs |

¥ Parallel launch methad Ipsub j
[~ Additional launcher arquments |

¥ Partition / Poal Isnow,pbatch

Load balancing € Auto ¥ Static = Dyriamic
Default nurber of processors |1 G ﬂ
¥ Default number of nodes |2 ﬂ
¥ Default Bank | belivp

¥ Default Time Limit | 30m

UCRL-PRES-209591

53



E Setting the parallel launch
' method

* This option allows you to specify which launch program should be
used to execute the parallel compute engine

* The table below lists some common Operating System/Launch
program pairs

Operating System Launch Program

IRIX mpirun

AlX poe, interactive partition
AlX psub, batch partition
AlX prun

Linux CHAOS srun

True4 dmpirun
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|@ Parallel options you can adjust

* You may alter various Parallel Option settings prior to
running your job

- partition/pool

- number of processors used

- number of nodes

- parallel time limit given to run your program

UCRL-PRES-209591
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|@ Engine Option Window

e This window provides a
|ISt.Of host profiles from Engine Option Window
WhICh tO Choose K Select options for riptide’ 2=l x|

 Once a host profile is riptide seria
] riptide parallel
chosen, parallel options
can be altered to fine
tune hOW the Compute MNum procs |4 ﬁ Mum nodes |ﬂ |
engine is launched ek Uneliz |

e Click the OK button to ok | Cancel |

confirm your choices or
changes
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|@ Compute Engine Window

HE SRR =@l e This window’s purpose is to
Engine: | sunburn.linl.gov M display the progress of a
- Engine Information compute engine as it
Number of processors: 1 completes a task, via status
Number of nodes: Default bars
Load balancing: Static

 The window displays
Total Status: Stage 311

T 26% engine such as how many
Stage Status: Performing material selection Processors and nodes it uses
‘l|||||||||||||||||||||||||||||II 86% e Interrupt a compute engine
Interrupt engine Close engine  Close a compute engine
Post Dismiss

UCRL-PRES-209591
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Exercises

Exercise group 2
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DB: muiti_rect3d silo
Cycle:48  Time4.8

subset
Var: domains

DB: noise;silo

DB: noise silo
Cycle: 0

surface
Var:hgsice
5024

—4069

.‘STM

2159

1204
Max: 5024
Min: 1204

Cycle:s ]
4.5
4.0+

Value

(parsec)3.5-

2.5

2.0+

user: Brad2
Wed Feb 11 23:28:36 2004

T
6

T
8 12
Distance (parsec)

T
14
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@ Goals

* By the end of this lesson, you will know:
— How to create and manage plots
— The purpose for each plot
— When and how to use each plot

UCRL-PRES-209591
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What is a plot?

 Aplotis aviewable
object, created from a
database, that can be
displayed in a
visualization window

» Vislt has several types of
plots, including:
Pseudocolor, Mesh,
Volume, Subset...

* Plots come from plug-ins
SO you can extend Vislt's
plotting capabilities by
writing a new plug-in

A g%
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Creating a plot

* Vislt provides a plot menu in bt plos |

the Main window that allows
you to create a plot using
variables for the active

da‘tabase ¥ &pply operators and selection to all plots
e Plot menu is only enabled if ks Operators Pletitts Ophtts

there is an open database with " danannd >

at least one variable LR ’

L
P Filled Boundary

 The plot menu has an entry for
each plot type

 Enabled plot types have
variables that can be plotted
from the active database

« Select a variable from the
plot’s variable menu to create
a plot

]
]
]
]
]
]

p ’ hardwglobal
- : higslice
£,
W' ector ’ radial

. Wholurme " shepardglobal
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|@ Creating a plot

New plots are in the “new” state, which means that they are colored
green when they appear in the plot list

Click the “Draw” button to make Vislt generate the plot

Change plot attributes before generating the plot to make Vislt go
faster

Auto update mode can make the plot generate once it is created so
clicking “Draw” is not required

Active plotz HidesShow Delete Diraty 4-'— DraW button
A
} S ~—— Plot list

_ 10:Boundary - matl

W apply operators and selection to all plats

Plots Cperators PlotAtks OpAtts Variables ' P|Ot and OperatOr menu
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The plot list

The plot list shows the plots for the active vis window
Each plot has an entry in the plot list
A plot list entry shows a plot’s

Name

Variable
Database
Completion state
Applied operators

Active plotz Hide/Shaw |

Delete Diraw |

S
b |8

} @ 10:Boundary - matl

W apply operators and selection to all plats

Plots Cperators PlotAtks OpAtts Variables

UCRL-PRES-209591

>7 Plot list entries

Selected plot
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Plot states

Plots can have the following states:

— New

— Pending

— Complete

— Error
Plots in the new state are green and
have not been sent to the compute
engine for processing
Plots in the pending state are yellow
and have been sent to the compute
engine but they are not complete

Complete plots have successfully been
processed by the engine and appear in

the normal text color in the plot list

Plots in the error state could not be
generated by the compute engine due
to invalid inputs or an unexpected
error during plot processing. These
plots appear red in the plot list

Active plats Hide S haw Delete Drrawe

p| 3
|3

@‘ 10:Boundary - matl

v Apply operators and selection to all plats

Flots Operators PlobAkts OpAkks  Yariables

Active plats Hide S haw Delete Drrawe

p| 3
|3

} @‘ 10:Boundary - matl

v Apply operators and selection to all plats

Flots Operators PlobAkts OpAkks  Yariables

Active plats Hide S haw Delete Drrawe

} @ 10:Pzeudocolor - hgzlice

BB 10:Mesh - Mesh
|

v Apply operators and selection to all plats

Flots Operators PlobAkts OpAkks  Yariables

UCRL-PRES-209Y591

65



B
Vislt provides feed back about
plot execution in the status bar

Plot feedback and
Interruption

and in the compute engine
window

Activate the compute engine
window from the File menu in
the Main window

Plot execution can be
Interrupted Iif it is taking too
long

— Interrupted plots are put in to
the error state

— Plots with errors are red in the

plot list

Plats Operators PlobAtts Opdkts Yariables

Engines I

Engine: I bespin.dnt.linl. goy LI

E naine Infarmation

MHumber of procesgors; 1
MHurber of nodes: Drefault
Load balancing: Static

Total Status: Stage 110

([T 8%
Stage Status: Reading from Silo File Format

AIRNRRRANRRNRRNANRRNNENENENE 83%
[Rterrupt enginel Cloze enginel

IJnpost | Digmnizz |

3% done: Reading from Silo File Format (83% of stage 17100

UCRL-PRES-209591
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@ Completed plots

 When plots are

completed without
errors, their entries in -~ | |
the plot list are drawn o s P o i
with the normal text
color o
« Completed plots
appear in the vis
window

UCRL-PRES-209591
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|@ Selecting a plot

* Vislt operates on the « Select multiple
selected plots consecutive plots by

« The list of selected plots clicking on one plot and
is used in: dragging. You can also
— Hiding or showing plots click on the first plOt you

wish to select and hold
down shift and click on
the last plot to select

o Select multiple plots by
holding down control
while you click on the
plots that you want to
select

— Deleting plots
— Setting plot attributes
— Picking on plots

e Select a plot by clicking
on it
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|@ Deleting a plot

 Vislt allows you to delete Delete button

p|OtS Before deleting plot l
. Active plots Hide /S how | Lelete | Crraw |
¢ Deletlng a’ plOt [ 3 B3| 3:Pseudocalar - d

} B3 3.t esh - meshl

— Removes its plot entry from T Er—
the plot list

- Frees Up resources used [+ Apply operators and selection to all plots

by the plot Ploks OQperators Plokatts OpAkks  Wariables
— Removes the plot fromthe  pgq, deleting plot

vis window

) Achive plats Hide/Show | Delete Draw
— Selects the first plot b 8 |5Puooots <
PY H OW? u AMesh - meshi

— Select the plot
- CIICk the Delete bUtton V¥ &pply operators and selection to all plots

Plots ©Operators Plokatks Opakks  Yariables
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Hiding a plot

It is often useful to keep

several different plots in the

plot list without necessarily Hidden plot
having to look at all of them all

the time Active plots Hide/Show |

Delete Drraw

Hiding a plot lets you view
another plot that exists in the b |8 3:vesh - mesh
same space without having to
delete the ﬁrSt pIOt If yOU hlde IV &pply operators and selection to all plats
the first pIOt, yOu Can see the Plots Operators Plotdtts OpAtts Variables
second plot

How?
— Select a plot
— Click the Hide/Show button

UCRL-PRES-209591
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L2

Expanding a plot entry

« Each plot entry in the plot list can be expanded so you
can see more information about the plot

 To expand a plot entry, click on its turndown button

 Expanding a plot entry has no effect on the plot other
than to allow you to view more of its attributes

Collapsed plot entry

Active plots Hide/S how | Delete

} @; 13:Pseudocalar - |zozurface(R eflect T hrezhald{d]]]

W  apply operators and selection ta all plats

Plots Cperators PlotAkts OpAtts Mariables

Turndown buttonycRrL-PRES-209591

Expanded plot entry
Active plots Hide/Show I Delete I Draw

M2 rhesholt ] X
"H" Reflect :J :I EI
N n

W | sosurace

% Faeudocalor

W &pply operators and selechon to all plats

Plats Operators Plotatts Opdtts Mariables
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|@ Changing the plot variable

Vislt allows you to
change the plot variable
for a plot that already
exists

The variable menu
contains the variables for
the selected plot

The variable menu only
contains variables that
can be plotted by the
selected plot

If there is no selected
plot, the variable menu is
disabled

Active plots Hide/S how Delete Drraw

} @f 11:Pzeudocolor - hardyglobal

¥  &pply operators and selection to all plats

Plats Operators PlokAtks Opétts | Yariables

Engines I Painkyar
7 air'f N
Engine: ITatu:u:uine chromeyF :_
Engine Infomation | hardygobl
Mumber of proceszors; hgslice
Mumber of nodes: radial
Load balancing: shepardglobal

; Y
Total Statuz:

Variable menu

UCRL-PRES-209591
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Setting plot attributes

* The plot attributes menu Plot attributes menu
provides buttons to activate the
plot attribute windows

* Double-clicking on a plot also R
activates its plot attributes — 3 el
window ergnec [ 2 7]
. . E CLEYE . . .
* Plot attribute windows set the B it
. e oUnoary’ . . .
plot attributes for the selected AR
plOtS E Mesh . . .
« Each plot type has a single raieas B rebader. ..
p|0t attrlbUte WlndOW @ Streamling . . .
 To change the plot attributes: Stage status: PP Subset ...
— Select the plot that you want 4 suface ...
tO m0d|fy ," Tensor . . . ,
— Open its plot attributes window T W edtr. Lo
— Change some plot attributes el Unpost|  Dismiss
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Plot types

 Now that you know how .

to create plots and

manage them in the plot
list, we will examine each
plot in more detall so you
know when to use it and
how to set its attributes

using its plot attribute

window

UCRL-PRES-209591

Plots

Pseudocolor
Mesh
FilledBoundary
Boundary
Contour
Volume
Vector
Surface
Subset
Streamline
Curve
Histogram
Tensor
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@ Pseudocolor plot

e This plot maps a scalar e
variable to colors and ey
uses the colors to “paint” .
values onto the variable’s

mesh e

e Use this plot when you
want to investigate the
behavior of a scalar

variable
» This plot accepts scalar k
variables Y i —
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@ Pseudocolor plot attributes

Centering
Limits
Scaling

Point glyph settings

Color and opacity

27 Pseudocolor plot attributes r___|@|g|

Lirmitz !Llse Onginal D ata _vJ
r Min |
T Ma |

Scale & Linean ¢ Log  Skew

l

Point size |0.05

[T Scale point size by vanable | {ef ault

Point Type & Bax ¢ Axis ©  lcosahedon

Opact; - |

Calor table hot |

W Legend W Lighting
Geomaty smoothing & Mone  Fast © High

Make d-efaljtl Feset I
Epply | El Dismissl

UCRL-PRES-209591
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Variable centering

 Vislt allows zone or node centered data values

« Pseudocolor plot allows data to be displayed in its natural centering or in another
centering
« Changing variable centering
— Natural
— Zone
— Node

« Node centered values cause the plot to look much smoother because Vislt draws the
plot geometry with color interpolation

Centering controls Zonal centering Nodal centering

&” Pseudocolor plot attributes Q@E|

L L

UCRL-PRES-209591 1



Limits

Limits are the min and max values for a variable

Vislt can use the limits for the original data or limits for the plot after
any subsets have been removed

Original data limits are the limits of the variable when all subsets of
the plot are considered

— Current plot limits are the limits of the variable after subsets have been
removed

— You can independently set the min and max values for the plot’s limits

Setting min and max is useful for movies since the min and max of
the plot may change over time

Values over the max limit are the last color, while values under the
min limit are the first color

Lirnitz IUSE Criginal Data j
I~ Min |0
I Max |1
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@ Scaling

« Scaling tells Vislt how to map -
values to color Linear
 Three scaling methods: Linear, - |
Log, and Skew min max
* Linear scaling maps data range -
evenly to color range (%vgg o
e Log scaling assigns more low e
data values to color range
o Skew scaling can assign either -
high or low values to color range <%
using a skew factor =

Data range
UCRL-PRES-209591 79



@ Scaling

* Log scaling only works if data min value is greater than
Zero

« Skew factor is a real number greater than zero

— Skew factors less than 1 highlight large data values in color
range

— Skew factor of 1 is same as Linear scaling

— Skew factors greater than 1 highlight small data values in color
range

Scaling controls

Scale % Linear © Log © Skew

Skew factor I 1

UCRL-PRES-209591
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Linear scaling

Skew scaling
Skew factor=0.00001

(v
7
| vG
2 nE

%

5% I
ER- © o o A%

b

Scaling

Log scaling

Skew scaling

Skew factor=5

r

UCRL-PRES-209591
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@ Point glyph settings

Point glyph controls Point glyph types

Point size | 0.05
[T Scale point size by variable Idefault 0
Point Type * Box & Axiz € |cozahedion

* Point glyph settings determine how the Pseudocolor plot
displays variables defined on point meshes

e Point size determines how large the point is when drawn
In the vis window

 Point size scaling allows Vislt to multiply the point size
by some other variable so the size of the points on the
screen conveys information about another variable

« Point type determines the glyph used to draw the point
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E Color table

° The PSGUdOCOlOI’ pIOt Pseudocolor with hot color table
uses a color table to color
Its data values

— The color table can be the :
default continuous color
table or a specific color

table

— Changing the color table Pseudocolor with custom color table

changes the colors that the
plot uses

— The plot will update if the
color table that it uses is
modified

UCRL-PRES-209591
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Opacity

 The Pseudocolor plot  Fully opaque

can be made

Pseudocolor
plot obscures

transparent by setting  the other plot

Its opacity
— Useful when other

plots are in the same
vis window but they Partially
are obscured by the transparent

Pseudocolor plot

Pseudocolor
plot reveals

— Useful for fading in a the other plot

plot during an
animation

UCRL-PRES-209591
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Mesh plot

e This plot shows cells |
DB: curv3d silo
Cycle: 48 Time:4.8

Mesh
Var: curvmesh3d

for a mesh
* Use this plot when
you want to see the
layout of cells in the
computational mesh

e Usually used with
other plots

* This plot accepts b B
meshes z "

\
A

U
()
L

=

W
O

<7
<7
<
X
%
L
-

“\\\\\\}}}}

il
i

il
i

.
N
N

[ 7
N
il
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@ Mesh plot attributes

. MeSh Iine propertles £” Mesh plot attributes r_|ﬁ|ﬁ|
* Mesh color

|V Ussloegound
* Opaque mode pn [P A b—

Opaque mode % Aute & On O OK

* Point glyph settings o raeal 4
(same as for potice [0

™ Scale point size by vaiable [ defaul

PseUdOCOIOr pIOt) Poirt Type & Bax ¢ Aas |I3I:.I$d"|lid'l:lr'|

W Legend

Geomety smoothing  Mane © Fast & High

bdake default Fezet
Make cetaut| _Feset |
Apply _P'u:u_stJ Diswna |
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Mesh line properties

Mesh line properties
— Line style can be solid, dotted, Mesh plot with solid lines

dashed, or dot-dash

— Line thickness can be from 1 to 8
pixels

Mesh line properties apply to

2D and 3D meshes

Mesh line property controls

27 Mesh plot attributes E|@|E|
Lirve style |w "] Lire width

-
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Mesh color

* Mesh plots have two
colors

— Line color

» Used for the lines that
show the edges of cells

« Can be the text color or a Mesh color controls
user-speCIfled COlor Mesh color 5 , v Use foreground
- Opaque COlor Opaque color | W Use background
* Used for the interior of
cells

* Only used when the plot is
drawn opaquely

« Can be the background
color for the vis window or
a user-specified color

UCRL-PRES-209591
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L2

 When the mesh plot is the only  Mesh plot drawn
plot in the vis window cells are in opaque mode
filled with the opague color
when Vislt draws them

— This is opaque mode
* When other plots exist in the
vis window, Vislt only draws

the cell outlines so other plots
still show through the Mesh

plot

« By default, Vislt determines
when to switch the Mesh plot

In and out of opaque mode
— You can override this behavior  pseudocolor plot

by telling Vislt when to draw
the Mesh plot in opague mode

Opague mode

Mesh plot drawn
with a
Pseudocolor plot.
Notice that the

shows through

UCRL-PRES-209591
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@ FilledBoundary plot

T
P
0

are located In the
mesh

* Use this plot when
you want to plot
materials

qIS pIOt COIOrS a DB: tire.silo
ot's materials so itis ~ 2&°
pvious where they =i

i

Y
%X
z
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@ FilledBoundary plot

attributes

2 " FilledBoundary plot attributes =]0] x|

e Boundary line s T i —]
properties P —
 Filled boundary colors Lo

e Opacity and internal

surfaces
e Clean zones only

@ Multiple

L — .

¥ Legend

™ ‘Wiehame

[T Cwawintemal sufaces

[T Clean zones only

Geometry smocthing f* Mome T Fast  High

(ST de'!atﬂl Feset |
Apply | Fux!l Dismi:ss:l

UCRL-PRES-209591
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@ Boundary line properties

 Boundary line properties  FilledBoundary plot

— Line style can be solid, W_hep not in |
dotted, dashed, or dot-dash  W'é'rame mode

— Line thickness can be from
1 to 8 pixels

e Boundary line properties
apply only when the plot
IS displayed in Wireframe  FilledBoundary plot

mode

» Wireframe mode

— Shows only the feature
edges of the boundaries
between subsets

UCRL-PRES-209591
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Picking colors

 Three color modes
— Multiple
— Single
— Color table

« Multiple color mode lets you pick a
color and opacity for each subset

» Single color mode colors all
subsets the same color and same

opacity

* Color table mode uses the
specified color table for the

subsets

— The active discrete color table is
used by default but any color table

can be used

~ Color table
= Single

v Multiple

Boundaries

— FilledB oundary colors

D efault |

1 Rubber

2 Steel
mm 3 Cord
mixed

Each subset gets a unique color
when using a continuous color
table

UCRL-PRES-209591




m Picking c
& Picking

olors in multiple

mode

Each subset can have its own
color and opacity

To pick colors for subsets
when using multiple color
mode

— Select a subset by clicking on
it in the list of available
subsets

— You can select multiple
subsets if you want them to
get the same color or opacity

— Click on the color button and
pick a new color from the color
palette

— Change the opacity by using
the opacity slider next to the
color button

Color button Opacity slider

— FilledB oundary colors

= Color tab Default |

= Single

100

v Multiple

1 1 1 1
il 100

1 Rubber

2 Steel

) w3 Cord
Boundaries mised

/

List of available
subsets

UCRL-PRES-209591
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— FilledB oundary colors
= Color table Diefaulk |
- En B . R
= Single SRy J 100%
. 1 1 1 \ 1 1
*  Mulkiple -} Rk
1
2
4
: mh
Boundaries E
m 7
m 3
e mised

Picking colors in multiple
mode

UCRL-PRES-209591
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Opacity and internal
surfaces

 When the FilledBoundary plot displays a material, the opacity used
for the subset is multiplied by the plot’'s global opacity so the relative
opacities for different materials are preserved

» Opacity is most useful if you tell Vislt to draw the internal surfaces,
which are the material boundaries that fall within the mesh and
would not normally be seen in 3D
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@ Plotting clean zones only

 When the FilledBoundary plot
plots a material, it causes Visltto  All cells are

perform material interface plotted and
reconstruction for cells that have interfaces in
multlple materials mixed cells have

« Each mixed cell is drawn using been computed
colors from all of the important

materials in the cell

« Sometimes it is useful to see
which cells are mixed

« The FilledBoundary plot provides
a Clean zones only option so Clean zones only
mixed cells are drawn all in the (mixed cells are
same color, which you can set in black)
multiple color mode

* Mixed cells are usually drawn in
the background color so it looks
like only clean cells are drawn

UCRL-PRES-209591
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@ Boundary plot

e This plot shows the
boundaries between
materials

e Use this plot when
you want to see the
boundaries between
materials
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@ Boundary plot shows material boundaries

Boundaries of g - Boundaries of

2D objects are = - /—\ 3D objects are

1D lines in 2D 2D surfaces in
space Q 3D space

 Vislt performs material interface reconstruction
when the Boundary plot shows materials
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@ Boundary plot attributes

 Boundary plot

attributes are nearly — |
Identical to the s N oo
attributes for the ¢ waoe [ e

FilledBoundary plot ==
— Boundary line

properties T T T S
— Boundary colors oo
— Opacrty Geomety smoothing = MNone  Fast € High
Make detaul | Resat |
o | Fost]_Dioms|
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@ Contour plot

e This plot traces out lines
or surfaces of constant
value through a scalar
fleld and colors each
contour with its own color

o Use this plot when you
want to divide the range
of a scalar variable into
bins that you can see

e This plot accepts scalar
variables

DB: noise.silo
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E Contour plot

e A contour plot is often used with a Pseudocolor
plot to show scalar field behavior

 The contour plot divides the data range into bins
that help to interpret the Pseudocolor plot

Pseudocolor plot Contour plot Both plots

cccccc

sk
[
2864 7 \
s
e 0.6

UUKL-FRED-2UY5YL S

= <o
iE-. mgggg
e Llsgspin o¥
83 3EaFzazess = 1§
§ISERIFERE 83

° - - 13
o

¥-Axis




@ Contour plot attributes

. 2" Contour plot attributes =10] x|
 Contour selection = =
e Contour line o oos |

properties s =
« Contour colors ]
. . 2 - - "jmz
e LImits ¢ B Selesbenbrto. 2l
« Scaling R
™ Max [

bl 2k I:H-sl.ll esat
e | o)

it
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Contour selection

 There are three ways to specify Contour colors
the contours e |
— N levels _
— Percent o e A L
— Value v Mgl
* N levels picks N equally spaced s ol Opaciy
values from the data range and 51 | < Yomdumd o
creates contours for those values | Ty
i . 75 I }— 76
 When using percent selection, you T e
provide a list of percentages, il A £
which are used to determine = g
contour values from the data iz il
range 90 _)100%
 When using value selection, you
provide a list of values that will be Selectby [Vauels) ] 6517157838559
used for contours
e The number of contours in the _
contour list adjusts Value Value list
selection

UCRL-PRES-209591
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Picking contour colors

e Three color modes [ orouese
_ M u Itl p I e £+ Color table hat |
— Single Cosinge SR o0
— Color table £ Muliple
« Multiple color mode lets you pick a [ovel ol el :I
cc_>|or and opacity for each contour 1 |y —
« Single color mode colors all contours . s o
1 |
the same color and same opacity - , <
« Color table mode uses the specified

color table for the contours

— The active discrete color table is used
by default but any color table can be
used

— Each contour gets a unique color when o |
using a continuous color table @

— Increasing the number of contours
redistributes the color table among the
new list of contours

X-axis (cm)
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E Picking contour colors in
| multiple mode

Each contour In the
list of contours has Its

own color and opacity

Click directly on the
contour’s color button
to change the color

Directly change the
contour’s opacity

Cortour colors

¢ Color table i |

" Single I Y0

@ Muliple

I alLie Coloe Opacity

402

N e
p— 76%

651 | A )
715 ! ——
b= 6%

}— 7%

g:l | I I I I j_II:H:IZ

a3

3
e |
1 i ¥

855

Selectby |Valuels) =] [65171578385590
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@ Volume plot

e This plot uses both color
and transparency to
visualize 3D scalar
variables

e Use this plot when you
want to look at internal
features of a scalar
variable while keeping all
of the plot at least
partially visible

e This plot accepts 3D
scalar variables
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L2

e Colors
e Limits
e Opacity

Volume plot attributes

 Number of sample

points

 Rendering method

UCRL-PRES-209591

mmmmmmmmmm JEO e—
Samples per ray EDD_“
Rendeing method & Splatting e b
Gradient method € Cenbered diff & b
F Legend ¥ Lighting I Smoo
SSSSS |
Make detaui | _Reset |
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Changing colors

* Like the Pseudocolor plot, the
Volume plot maps the data
range to a set of colors

* Volume plot colors are : _
changed by editing color £ M plof 2kt bes =]
control points :

« Change color for a control 4 - : :
point by right clicking on it and / /A </

selecting from the color palette . ' / I

Move a color control point by

Add color control point

Remove color control point

i .-'f-.lignl M Smooth T Equal

clicking the mouse on it and e [T /0 Mac [T
dragging it to a new location
 Add or remove color control Color control point

points with “+” or “-” buttons
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@ Limits

 Limits for the data range i Siume.pios St aste
affect how the data jJ | P ——
values are mapped to
colors . r

o Setting limits effectively
shrinks the data range so F e T I M=
there will be greater ‘ ‘
variety in the colors

Min value Max value
e Useful when there are

values in the data that are
not important to the
visualization
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Opacity

Opacity determines which data
values in the Volume plot can
be seen

— Opacity is defined for each
value in the data range

— Data values with small opacity
are more transparent or even
invisible

Opacity can be set two ways

— Freeform controls

— Gaussian controls

Attenuation factor is multiplied
by all opacities to help
decrease all opacities at once

Opacity variable can be given
so color can come from one
variable and opacity another

— Opacity

Interaction mode & Freeform € Gaussian

_ o

> | | oot
ﬂttenuatlnn LI T T T S v T B -II:IDZ

Opacity wariable Idefault

I Hin II:I I Max II:I

UCRL-PRES-209591
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|@ Freeform opacity

 Draw the shape of the opacity curve and smooth
It with the smooth button

o Clear the opacities, make them all fully opaque,
or make a linear ramp

— Opacity e
Interaction mode % Freeform { Gaussian Freeform OpaCItleS
'/—
Preset opacity >l P | | o Smooth out
curves _wiltenualion  —— LI nsa—" 117 opacity curve
) / Opacity variable |defau|t
OpaCIty ™ Hin IEI— T ID—
attenuation
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|@ Gaussian opacity

e Design opacity curve
using a few opacity
curves that can be
modified by moving
their control points

 Add a new curve by

clicking in the curve
area

« Remove a curve by
right clicking on one
of Its control points

UCRL-PRES-209591

mode = Freeform ¢ Gaussian

-IVI Iul

Aftenuation

Opacity varia

able |default

[ Min IEI G E IEI

Gaussian curve shapes




|@ Number of samples

* Volume plot resamples the input variable onto a regular
grid with a fixed number of sample points

« Resampled data used in hardware accelerated renderers
— Splatting
— 3D texturing

« Higher number of samples produces more detailed
Images

« Slider can increase or decrease number of samples

« Slider scale is exponential

I MNumber of samples !EEIEIEIEI '_J— I

Number of Slider to increase number
sample points of sample points
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L@ Number of samples

Brain dataset with 8,000,000 cells

50,000 sample points 500,000 sample points 1,500,000 sample points
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Rendering method

* Volume plot has 3 rendering methods

— Splatting renderer
e Not accurate
« Hardware accelerated and moderately fast
« A few frames per second
— 3D texturing renderer
* More accurate than splatting
Hardware accelerated and very fast
3D texturing must be supported on the graphics card
Dozens of frames per second
— Software raycasting renderer
* Very accurate
» Slow
 Memory intensive
« Several minutes per frame
« Parallelized
e Can handle larger data sizes
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Vector plot

e This plot creates vector o
glyphs so you can see S’
the general behavior of a
vector field

« Use this plot when you
want to investigate the
behavior of a vector
variable

e This plot accepts vector
variables

UCRL-PRES-209591
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@ Vector plot attributes

i7 Vector plot attributes r:.__|@|£|

* Vector line properties
 Color

e Scale
e Number of vectors
e Origin

Yectorargin ¢ Head & Middle o Tail

M Legend M Dvaw head
S E defaﬁl Resst |
Appily | El D*ismi:ssl
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@ Vector line properties

* Vector line properties affect the line in the vector
glyph’s tall

e Line style

e Line width
Different line
properties in
the vector
tails
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Vector color

= Coloring methods Color table
—_ I
»m\ Yector color ‘
\\\ / {*  Magnitude Diefault |
i
| R = Caonstant
< N Constant color

e Vectors can be colored by their magnitudes
using a color table or they can all be the same
color
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@ Scale

Vectors are scaled
relative to their
magnitudes

Head and tail can be
scaled independently

percentage of the vector’s

Scale is specified as a | r

magnitude

Head size Is specified as
a percentage of the
vector's length as it is
drawn

UCRL-PRES-209591
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|@ Number of vector glyphs

* Drawing several thousands of
vector glyphs can start to bog
down the performance of a
graphics card

d By defaUIt, the vector pIOt Number of vectors
displays a few hundred vector
glyphs, which in many cases is
enough to get a rough idea of rcdmw |

the vector field’s behavior & Nvectors [400]

« Sometimes the default number
of vectors is not enough to |
infer the behavior of the field

e Set number of vectors by

— Setting a maximum number of Glyph reduction methods
glyphs
— Setting a stride

 Stide [ 4

Vector stride
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€

* The origin of the vector glyph can be located at

Vector origin

the head, middle, or tail of the vector

Origin at middle

-

R
X

a
R

|

A

x

.

>y )

Origin at head Origin at tall
SR8
L
]
NN

UCRL-PRES-209591
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@ Surface plot

e This plot maps a scalar
variable to colors and DB: noise.silo
uses the colors to “paint”
values onto a variant of
the variable’s mesh that
has an added height that
also comes from the
variable

e Use this plot when you
want to investigate the
behavior of a 2D scalar
variable

e This plot accepts 2D
scalar variables
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L2

e Surface color

 Wireframe properties

e Scale
e Limits

Surface plot attributes

i¥ Surface plot attributes

W Suface

Surface calar

¢ Constant -

* ZVaue hiok |

[ ‘Wiehame

Scale % Lineat © Log  Skew

Lirmits | Uze Onginal Data vl

I Mn |
I-Manl

UCRL-PRES-209591
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Surface color

W Sutace
. Sufaceos ~ Constant color
COIOrlng methOdS <—>f‘ Caonstant -/
™ e 2va
: 2Va o
"N _Color table used when

coloring by Z-value

e Colored by Z-value or can have a constant color
* A color table is used when coloring by Z-value
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Surface color

DB: noise silo DB: noise silo

user: Brad2 user: Brad2
Wed Feb 11 23:27:27 2004 Wed Feb 11 23:28:36 2004

Constant colored surface Z-value colored surface
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@ Wireframe properties

o Surface plot allows
the surface to be
ruled (wireframes)
with the mesh lines
from the original 2D
variable

 Wireframes can have
their own
— Color
— Line style
— Line thickness

UCRL-PRES-209591 128



Subset

Nearly identical to
FilledBoundary plot

FilledBoundary plot actually
came from the Subset plot

Subset plot does not handle
materials specially like
FilledBoundary does in some
cases so it is more general and
applies to any subset category
including:

— Materials

— Domains

— Groups

— AMR Patches

— AMR Levels

UCRL-PRES-209591
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Streamline plot

* This plot integrates a path

through a vector field using a SEgeteale

set of seed points at which to
start integrations. The resulting
path is that which a small
particle might take when
traveling through the vector
field

» Use this plot when you want to
iInvestigate the behavior of a
3D vector variable

* This plot accepts 3D vector
variables

 Does not currently integrate
across domain boundaries
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@ Streamline plot attributes

e The Streamline plot
attributes window has two
tabs to contain all its
options

e Some controls on the first

tab only appear as
necessary

* Integration controls
e Streamline source

e Appearance
— Lines and tubes
— Colors

UCRL-PRES-209591
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Integration

controls

o Step length

— The length of the vector added
in the vector field’s prevailing
direction

— Size is in world coordinates

e Maximum time

— The maximum length of the
streamline before it terminates
or gives up integrating

— Size is in world coordinates

« Changing integration
parameters changes what the
streamlines look like since they
often may take very different
paths through the vector field

UCRL-PRES-209591

47 Streamline plot attributes E”ﬁ|£|

Sep length |01

bd asirmurn time | 510
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|@ Streamline sources

* Point density helps determine the number of streamline seed points
» Point density also affects the location of the streamline seed points

e Sources
— Point

« 1 streamline seed point
— Line

 Uses point density N and creates N streamline seed points evenly
distributed along the line segment

— Plane

» Uses point density N and creates N*N streamline seed points evenly
distributed across the plane

— Sphere

» Uses point density N and creates streamline seed points evenly distributed
on the surface of a sphere

— Box

» Uses point density N and creates N*N*N streamline seed points evenly
distributed inside the box
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Streamline sources

DB: noise silo I DB: noise silo DB: noise silo
__Cycle:© Cycle:0 . Cv :

W - e

[ - - - A

[ . - . :

DB: nolse silo T DB: noise silo
_ Cycle:0 g Q/cle o
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|@ Streamline sources

e Each streamline source
type has its own controls Source type selector
INn which to enter the
parameters for that

Streamline zource I ppearance |

source type o _
* For the plane streamline .

source, enter a plane o :3310

Origin’ normal’ up_aXiS; Up asis [0710

and radius to define the Radie [i

bounded plane that is
used to generate the
streamline seed points

Plane source type controls
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|@ Lines and Tubes

« Streamlines can be
displayed as lines or as
tubes

e Lines are faster to draw

e Tubes are more attractive
and are better for
presentations

e Tubes can optionally
show the streamline seed
point as a small sphere at
the start of the streamline

e Tube radius can be set if
tubes are shown

UCRL-PRES-209591

Streamline source | Appearance I

[T Showtube: [ Show tube start

Tube radius f0125

Line width | — |
W Color by speed

Colar table Drefault |

Single caolar
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@ Streamline color

e Streamlines can be
colored a single
constant color or they Color by speed
can be colored by the |
speed of the
streamline using a
color table

Color table for
coloring by speed

Single color
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E Curve plot

* This plot displays X,y
pairs
« Use this plot when you

want to plot simple, 1D
variables \

e This plot can be
generated from higher
dimensional data in
conjunction with the
Lineout operator

« This plot accepts curve ; RN
data e —
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@ Curve plot attributes

e Curve line properties

 Color
e Labels
e Point properties

UCRL-PRES-209591

27 Curve plot attributes |'.__|@|E|
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G

Curve labels

DraW curve 2¥ Curve plot attributes E|@|@
« Curve abgls are e ——
drawn periodically \W e
Color -
along the length of BN =
the curve to mark it so prem
It Is easily identifiable pon] oo
when there are other  curveshave &
curves in the same small letter
_ _ labels along
VIS window their lengths
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@ Point properties

« The Curve plot can e L

show the points that revian [~ 3]
make up the curve e B
. . /Pumts
with pomt labels POiNt =1 toe i eset |
properties ] Post]_Diswis|

Note that the
curve have
points
displayed
along their
lengths
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|@ Histogram plot

« This plot profiles the data
range to determine the 852:?5?‘?55*@ .
distribution of values i
within that range |

» Use this plot if you want I

to understand how your | I
data is distributed in the TH T
data range
« This plot accepts scalar | M
and material variables T

\\\\\\\\\\\\\
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@ Histogram plot attributes

e Limits

e Calculation method

 Appearance

2 ® Histogram plot attributes

Murnber of Bins
Calculate 20 bazed on

Lire Style

=101 %]
[
[a
= Curee + Block
|32

" fmwa & PevolvedYolume

UCRL-PRES-209591
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@ Limits

e You can set limits on the data range that will be
orofiled by the Histogram plot

 |f you set limits, data values outside of those
Imits will not be considered

=10l x|
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L@ Calculation method

e Set the number of bins used to classify
data values

« A larger number of bins leads to a less
smooth curve and some bins may not
even be populated

e Calculation method can be based on how
much of a cell’s area is covered by a
certain data value or revolved cell volume
can be used
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@ Appearance

 The Histogram plot can be drawn as a bar graph or as a
curve
 Other appearance attributes
— Line style
— Line thickness
— Color

DB: noise sile DB: noise silo
Cycle: 0 Cycle: 0
so 50

aaaaaaaaaaaa
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Exercises

Exercise group 3

UCRL-PRES-209591 147



€

Visualization Windows
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E Goals

e By the end of this lesson, you will be able to
— Use the popup menu and the toolbar
— Manage vis windows
— Add a new vis window
— Delete a vis window
— Clear plots from vis windows
— Change window layouts
— Copy window attributes
— Lock vis windows together
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@ Visualization Window

o AKA “vis” window, is a
window that displays
plots and allows you to
Interact with them using
the mouse

o Allows direct
manipulation of plots and
provides a popup menu
and toolbar that allows
you to switch window
modes, activate
Interactive tools, and
perform commonly used
operations

[EEEE T rPk|nanEildder p|[Frak]io 8
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L2

Managing vis Windows

Vislt allows you to create up to
16 vis windows

To manage those vis windows,
Vislt provides controls to

— Add a new vis window
— Remove a vis window
— Change the vis window layout

The controls for managing vis
windows are located in the
Main Window’s Windows
menu, as well as in the vis
window’s Toolbars and Popup
menu

Windows menu

=

UCRL-PRES-209591

File Controls QOptions Mﬂelp
Selected files _ e fiins
1: curv2d.silo Clone
2: curv2d_colmajor.sil Delete Ctri+Del
3: curv3dd.silo Clear all
4: curv3d_colmajor.sil
5: globe.silo ARl i i
&: multi_ucd3d.silo Active window r
7: noise.silo % Copy »
8: rect?d.silo o |
9: rect3d.silo Ui
10: sid97.silo B ook !
Mavigate bbox
ReOpen | I
Spin
I [0000
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@ Adding a new vis window

Windows Menu

DI
Eile Controls Options | Windows Help
Selected files _ e fiins ﬂ
1: curv2d.silo Clone
2: curv2d_colmajor.sil Delete Ctri+Del
3: curv3dd.silo Clear all
4: curv3d_colmajor.sil
- 3
5: globe.silo = Lay-outs.
&: multi_ucd3d.silo Active window r
7: noise.silo % Copy »
8: rect?d.silo o |
9: rect3d.silo q L |
10: sid97.silo it d
Mavigate bbox
ReOpen | I J
Spin !
I [0000

 Add a new vis window by
selecting the Add option
from the Main Window’s
Windows menu

 You may also click the
Add Window icon in the
vis window’s Toolbar or
select the Add window
option from the submenu
In Window’s Popup menu
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E Adding a new vis window,
| continued...

 When you add a new vis window, it will be sized
according to the window layout so if you have only a
single, large vis window, the new vis window will also be
large

* You can change the window layout to the vis windows so
they may both fit on the screen

e Adding a new window makes the new window be the
active window
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E Cloning the active vis
| Window

* Cloning the active window creates a new vis window with
the same plots and settings as the active vis window
— Plots
— Annotations
— Lighting
— Window modes and settings
o Select the Clone option from the Main Window’s

Windows menu or click the Clone window icon in the vis
window’s Toolbar

* Plots in the cloned window are only copied. They are not
generated
— Their plot list entries in the Plot list are green

— Click the Draw button in the Main window to make Vislt generate
the plots
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|@ Deleting a vis window

There are 4 ways to delete a vis window.

1. Select the Delete option from the Main Window’s
Window menu

2. Click on the Close Window button in the window
decorations provided by the windowing system

3. Click on the Delete Window icon in the vis window'’s
toolbar

4. Use the Delete option in the vis window’s Popup
menu
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Clearing Plots from vis

windows
* The Main Window’s Windows

menu provides a Clear All option
that you can use to clear the plots
from all vis windows Clear menu

« Selecting this option does not
delete the plots from a vis e Ctrivins |
window’s plot list but it does clear gelected fles = \ctone ﬂ

s curvZd.silo

l=/[Bl[x]

Eile Controls Gptions |\Vgindows Help

—

the pIOtS SO they have tO be :-:unfzd_colmajor.sil lete Ctri+-Del
regenerated by Vislt's compute reurddsilo gchearall
. : curv3d_colmajor.sil
englne : globe.silo lfiCavouts :
: multi_ucd3d.silo ActiRe window .

* You can also clear the plots for

. . . . : hoise.silo C »
just the active window by selecting  rect2d.silo h

the Plots option from the Clear e 2 Lock " Plots
submenu in the Main Window's

W o~ & R WM

Mavigate bbox Reference lines
ReOpen |

Windows menu

o Setting attributes of cleared plots
does not force them to regenerate
when you change their attributes

Spin |:| “

[0000

=
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E Clearing Pick Points
| from a vis window

* You can also clear pick points and reference lines from a vis window

» A pick point is a marker that Vislt adds to a vis window when you
click on a plot in pick mode. The marker indicates the location of the
pick point. A reference line is a line that you draw in a vis window
when it is in lineout mode.

» Clear a vis window’s pick points or reference lines, by selecting the
Pick points or Reference lines options from the Clear submenu in
the Main Window’s Windows menu

(=]l ]
File Controls Options |Windows Help
Selected files ] Add Ctrl+Ins ﬂ
1: curv2d.silo [5] Clone
Clear menu 2: curved_colmajor.sil (3] Delete Ctrl+ Del
3: curv3d.silo . . Clear all
~ 4: curv3d_colmajor.sil [0 Layouts I
d3d.silo Active window 3
7: noise.silo . Copy §
o restad.ail | Clear ] Pickpoinis |
9: rect3d.silo - Pick points
10: 5id97.silo = Lock *  Plots
Navigate bbox Reference lines
ReQpen !
Spin |:|
J o000 157




@ Changing Window Layouts

 Vislt uses different
window layouts to
organize vis windows so
they all fit on the screen

e Changing window layout
typically resizes all of the
vis windows and moves
them into a tiled formation

 If there are not enough
vis windows to complete
the desired layout, VisIt
creates new vis windows
until the layout is
complete
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|@ Setting the Active Window

4l | <« | ®m| » | 1> |

. . Active window I Replace plots
Active Wlndow_w|1 = " Auto update
Menu Active plots HidefShow | Delete | Draw |

‘14:Pseudocolor - pressure
14:Mesh - quadmesh

 New plots are added to the active window

« Select a new window number from the Active window
menu to change the active window

e Click the Active window icon In the vis window’s Toolbar

 Setting the active window updates the GUI so that it
displays the state for the new active window
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@ Copying Window Attributes

Copy menu
=](0] ]
Eile Controls Options | Windows\Help
Selected files E‘Add Ctrl+Ins ﬂ
1: curv2d.silo % Clone
2: curv2d_colmajor.sil (2] Delete Ctrl+Del
3: curv3d.silo Clear all
4: curvad_colmajor.sil
5: globe.silo it Lay.outs. (
&: multi_ucd3d.silo Active window h
rosesio ISR vievion
8: rect?d.silo
Clear *  lighti
9: rectdd.silo i Liefti fivst '
10: 5id97.silo = Lock ¥ Annotations from »
Navigate bbox Plots from 3
ReOpen | ]
—  3pin Everything from  »
[ JO000
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Vislt allows you to copy
window attributes and plots
between windows

Useful when comparing plots
generated from similar
databases

The Copy menu provides a list
of available vis windows from
which attributes can be copied

If you select the Everything
from submenu, all attributes
and plots are copied to the
active vis window
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L2

Locking vis windows

together

Vis windows can be locked
together in time so that when
you change the active
database timestep in one
database, as when viewing an
animation, all vis windows are
that are locked in time switch
to the same database timestep

Select the Time option from
the Lock menu

Any number of windows can
be locked together in time

You may turn off time locking
at any time

Lock Menu
l=mllx
File Controls Options |Windows Help
Selected files ] Add Ctri+Ins ﬂ
1: curvad.silo [ Clone
2: curv2d_colmajor.sil [2] Delete Ctri+Del
3: curv3d.silo Clear all
4: curv3d_colmajor.sil
5: globe.silo i Lay.-:)uts. ;
6: multi_ucd3d.silo Active window b
7: noise.silo . Copy ,
8: rect2d.silo Clear X
9: rect3d.silo S
wsigrsio |
Mavigate bbox
ReOpen | . Tools
——  Spin View
[ [0000
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E Locking Interactive Tools

Together

You may also lock interactive tools together so that updating a tool
iIn one window updates the tool in other windows that have enabled
tool locking

This is useful when you have sliced a database using the plane tool
iIn more than one window and you want to be able to change the
slice using plane tool in either window and have it affect the other vis
windows

Enable tool locking by selecting the Tools option from the Lock
menu
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m Locking Changes in View
e g Chang

= for vis windows

You may also lock vis windows’ views together
so that when you change the view in one vis
window, other vis windows get the same view

When view locking is enabled, the view only
effects other vis windows what have view locking
enabled and have plots of the same dimension

Changing view for a vis window with 3D plots
only affects other locked vis windows if they
nave 3D plots

_ock views by selecting the View option from the
_ock menu or click on the Lock View icon In the
vis window’s Toolbar
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|@ Window modes

e VIs windows have 5 window modes that
determine the bahavior of direct interaction
— Navigate — The default mode
— Zoom
— Lineout
— Zone Pick
— Node Pick

* Right click in the vis window to activate the
Popup menu

e Select a new window mode using the Popup
menu or the Mode toolbar
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L@ Navigate mode

 Navigate mode lets you rotate, move, and zoom
In on plots

 When the vis window is in navigate mode,
clicking the left mouse button and dragging with
the mouse will perform an action that moves,
rotates or zooms the plot

e You can translate plots by holding down the Shift
key before left-clicking and dragging the plot.

e You can zoom in on plots by clicking the middle
button and moving the mouse up or down.
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|@ Zoom mode

 When the window is in zoom mode, you can draw a box around the
area of the vis window that you want drawn larger

* Press the left mouse button and move the mouse to sweep out a
box that will define the area to be zoomed

» Release the mouse button when the zoom box covers the desired
area

« If you start zooming and decide against it before releasing the left
mouse button, clicking one of the other mouse buttons cancels the
Zoom operation

* View changes can also be undone by selecting the Undo view
option from the popup menu’s View menu
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|@ Lineout mode

« Only available when the vis window contains 2D plots

 Alineout is a slice of a two dimensional dataset that
produces a one dimensional curve in another vis window

 When a vis window is in lineout mode, pressing the left
mouse button in the vis window creates the first endpoint
of a line that will be used to create a curve

 As you move the mouse around, the line to be created is
drawn to indicate where the lineout will be applied

 When you release the mouse button, Visit adds a lineout
to the vis window and a curve plot is created in another
vis window
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|@ Zone Pick mode

 When a vis window is in Zone Pick mode, any click with
the left mouse button causes Vislt to calculate the value
of the plot at the clicked point and place a pick point
marker in the vis window to indicate where you clicked

* The calculated value is printed to the Output Window
and the Pick Window
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|@ Node Pick mode

 When a vis window is in Node Pick mode, any click with
the left mouse button causes Vislt to calculate the value
of the plot at the node nearest the clicked point and
place a pick point marker in the vis window on the node
where you clicked

* The calculated value is printed to the Output Window
and the Pick Window
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m The Popup Menu &
'@ Toolbar

« Each vis window contains a Popup Menu and a Toolbar, which can
be used to perform several categories of operations such as window
management, setting the window mode, activating tools,
manipulating the view, or playing animations.

« Options in the Popup menu exist in the Toolbar and vice-versa.

» A group of actions that is represented in the Popup menu as a menu
usually maps to a toolbar in the vis window’s Toolbar.

 To perform an action using the Toolbar, just click on its buttons.

* Access the Popup menu by pressing the right mouse button in the
vis window. Select the desired item, then release the mouse button.
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Hiding Toolbars

The Popup menu has a Customize menu
that lets you customize the vis window’s
Toolbar. You can choose to hide all of the
toolbars so they do not take up your screen
space if you have a small monitor.

» Select the Hide Toolbars option from the
Customize menu to hide all toolbars. Select
the Show Toolbars option, and you enable
the toolbars that were previously hidden.

e To enable or disable individual toolbars,
select from the Customize menu and select
the toolbars you routinely need.

»  Save your preferences by using the Save
settings option in the Main Window’s
Options menu so that the next time you run
Vislt, it shows only your enabled toolbars.

The Customize Menu:

Windiow
Wig
Animnation
Operakors
Plats

Clzar

E_Z
ﬁ Resek view

Custornize
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v ¥ v w v

Hide toolbars
Hide toolbars (all windows)
Show toolbars

Show toolbars (all windows)

w  Animation
Opetators

Ploks

’T Clear
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|@ Moving Toolbars

 Each of the vis window'’s toolbars can be
moved to other edges of the vis window by
clicking the small tab on the left or top side
of the toolbar and dragging It to other
edges of the vis window
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E Switching window modes

Mode Menu Mode Toolbar

Yindow ’

y Navigate mode Zoom mode
[I=t'2 4

Animation 1 1

Operators 4

Plots b HJ% +z +N c\ ISE‘

Clear 4
8§ Reset view I 1
&W Recenter view Zone Pick Lineout mode

e
Tools » +, Zone Pick

Customize » +, Node Pick

&, Zoom
k= Lineout

Node Pick mode

 The Popup menu contains a Mode menu that contains the 5 window
modes. You can select a window mode from the Mode menu to
change the vis window’s mode.

* You may also use the Mode Toolbar to change the vis window’s
window mode. Click the icon to select your chosen mode.
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Activating Tools

Tool menu

Tool toolbar

Box tool

l

L

Plane tool

l

= @ ‘w+— Point tool

/

Line tool

 Tools menu that lists all of Vislt's interactive tools
 Some tools are not available if the window does not contain plots or if the plots in the
vis window are the wrong dimension to be used with the tool

— If atool is available, its icon is bright blue
— If atool is not available, its icon is grayed out

 To activate an available tool, select it from the Tools menu or click its icon on the

Toolbar

|

Sphere tool

 To deactivate a tool, choose the tool you want to deactivate from the View Menu or

View Toolbar.
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View Options
Widow bﬁl View Toolbar

fnimation

=
Operakors » —‘I Lock view Reset VleW Undo VleW LOCk VleW
Plots N Vil Reset view \ l /
Clear ] ﬁ Fecenter view by i !
El reset view @ Undo view Hﬁ wlfﬁ -

Mode ¢ Full frame

Recenter View Toggle Perspective View

Customize r

» Vislt's Popup menu and Toolbar have several options that are
available for manipulating the view

* You can reset the view, recenter the view, undo a view change,
toggle perspective viewing, or you can lock views
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Plot menu

Plot menu Plot Toolbar

nnnnnn

2GR 23

ttttttt

* This Plots menu and toolbar allow you to create new
plots using variables from the active database

* The Plots toolbar is not shown by default but use the
Customize menu to make it visible
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Operators

Operators menu Operators toolbar

wwwwww

PCPR i OREEEBUTE B

 This menu and toolbar allow you to add new operators to the
currently selected plots

* You can also remove the last operator or all operators from the
currently selected plots

 The operators toolbar is not shown by default but use the Customize
menu to make it visible
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|@ Animation Options

Animation menu Animation toolbar
Window 3
view b
(] e -
N | 4l 4@ p I
N ;Ieartl >E Reverse step / T \ Forward Step
& R:j:n:tmw | Forward step Reverse play Stop Play

Mode ]
Tools ]

Customize 4

* Vislt's Animation Menu and Toolbar provide options for playing and
stepping through animations

 The Animation Icons resemble VCR buttons and function similarly
* You can Reverse Step, Stop, Forward Step, Reverse Play or Play
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Window Options

Windows menu Windows toolbar
W Clone active window Bounding-box mode

Aririaion : & e S Wlndow Layout Spin
Operators sl Set active window mode
Plots 3 Delete

Clear P Layvout %

ﬂResetview ‘Spin ’7 M Eﬂ isii @ E ‘ @ n
a Recenter view @ Navigate bhax

Made * ¢ ivert background Create new window Delete window Invert background

Toals 3

Customize 4

* Vislt's Windows Menu and Toolbar have several options to manipulate the windows within your
visualizations

— Set the active window

—  Clone the active window

— Change window layout

— Engage spin mode

— Bounding-box mode

— Invert window’s background
— Delete a window

— Create a new window
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Exercises

Exercise group 4
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Operators
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E Goals

* By the end of this lesson, you will know:
 How to add or remove operators

* The purpose for each operator

 \When and how to use each operator
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|@ What Is an operator?

« An operator Is a filter that is applied to a
database variable before the compute

engine uses that variable to generate a
plot

* Operators come from plug-ins so you can
extend Vislt’s data manipulation
capabilities by writing a new plug-in
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|@ Adding an operator

Vislt provides an operator
menu in the Main window that
allows you to add an operator
to an existing plot

Operators can be added for all
plots or just for the selected
plots

If the “Apply operators and
selection to all plots” check
box is on then when you add
an operator, it will be added to
all plots in the plot list

If you add an operator to a plot
that is in the completed state, it
will force the plot to be
regenerated on the compute
engine

Flots | Operabors FPlotatts Opatts

‘. B

I_'j"k Index Select
w Isosurface
EE: Cinion Peel
Ak Reflect

* Slice

-“-l-’ﬁ Threshold

'-? Transform

g Remove last

@ Remove all

UCRL-PRES-209591
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L2

Adding an operator

Multiple operators can be
added

When a plot entry is collapsed,
all operators appear in the
name of the variable being
plotted

When a plot entry is expanded,
the operators appear one after
the other

The operators nearest the
database variable are
executed first and the output is
passed into the next operator
before finally arriving at the
plot, which makes the
processed data visible in the
vis window

Active plotz HidesShow | Delete

Diraw

} @‘ 10:Pzeudocalar - |zosurface(R eflect T hreshald{hardyglobal])]

v  &pply operators and selection to all plats

Plats ©Operators PlokAtks Opdkks Yariables

® Preudocolor

¥ Apply operator: and selection to all plots
Plots Cperators Plotatts Opatts Variables

UCRL-PRES-209591
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@ Adding an operator

* Adding an operator
regenerates the realized plots
immediately

 Most often, it is necessary to
change the operator attributes
before regenerating the plot

- : RO x
« Setting the operator attributes R T e A
iInstead of applying an operator Co you wankt0 apply the Box opertor?
will prompt you to add the
operator with the new operator .
attributes

* Results in fewer regenerations
of the plot since the operator
attributes are correct
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Active operator

Vislt allows you to add the
same operator multiple times
— You might want to add the

Transform operator or Reflect
operator multiple times

The operator that was added
last is the active operator

You can set the active operator
by clicking on and operator
when a plot entry is expanded

When there are multiple
instances of the same type of
operator, Vislt will only set the
operator attributes for the
active operator

UCRL-PRES-209591

Hide/show | Delete | Diaw

Bctive phats

= 10 noize. zilo hardyglobal

¥ X

A2 Theshold
l,.* T ranszharm

T ranshorm

A X

L)

® Pzeudocaolor

pply operator: and zelection to all plots

Pigts Operabors Plokatts Opdtts  Yarishles

Active operator
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Removing operators

 Sometimes you need to Plots [Oparators. Plotitts OpAtts
remove an operator from a plot s
— Suppose you sliced a 3D plot ‘; E"”
and then you want to look at it s C‘:
in 3D again BN
. ifk Index Select
— Vislt lets you remove B st
operators so you can do this e
 Remove the last operator by &) Orson e
choosing “Remove last” from B reflect
the Operators menu W e
Spherical Slice
« Remove all operators by ; A
choosing “Remove all” from i
the Operators menu P nonien
e Operator removal rules are the = Remove las
same as for adding operators @ removed
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Removing operators

Sometimes it is necessary to
remove an operator other than
the last operator that was
added

Vislt lets you remove any
operator by clicking the red “X”
delete button next to the
operator name in an expanded
plot entry

When you remove an operator
In this manner, the plots are
not regenerated unless you
have Auto update mode turned
on

Before deleting Threshold

Hidesshow |  Delete | Drew

Achve plotz

i= | 10:naize. sil - hardyglobal

A rpeshos v

&E Reflect v| A

x
X

® Preudocolo

¥  apply operators and selection to all plots

Plots Operators Plobotts Oplkts  Yariables

After deleting Threshold
Active plotz i | Delete | Dirawe |

¢ A X

¥  apply operatars and selection ta all plots
Plats Operators PlobAtts Opékts Varisbles
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E Changing operator order

You might want to change
operator order sometimes since
not all operators are commutative

Vislt lets you change the order of
operators by providing up and
down buttons next to the operator
name in an expanded plot entry

Click on an operator’'s down
button to move it to later in the
pipeline

Click on an operator’s up button to
make move it up in the pipeline so
it is processed sooner

When you move an operator, the
plot is not regenerated unless you
have Autoupdate mode turned on

Before moving Reflect operator

tidesshow |  Deete | paw |

ctive phats

= | 10 noize. sila - hardyglobal

w [s03uf ace :I
" Shece _‘:_! _ﬂ

hi ]

L
w Feflect

8 Pzeudocalar

¥  Apply operatars and selection ta all plots
Flats Operabors Plobatts Opdtts  Yariables

After moving Reflect operator

Active piots Hde/Show |  Delste |  Dww |

# | 10 noise. silo - hardpglobal

™ i

8 Psaudocalar

W &pply operators and selection ko all plots
Plots Operators Plobitts Opétts Variables
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E Changing operator order

X5 X
& X

' |zosuface
* Shce

% Pzeudocalor

V¥ tpply operators and selechon to all plats
Plats Operators Plotatts Opdatts Sariables

DB: noise silo
0

. 7-A><|s (parsec) (

"Frrg 0 3 o v
Mai Z-AXis {pRrs€G)
5 | N ,,,‘;lowwiw I
T =
e 1%. . 2
{ |
b }
' |
|
| [
P )
| |
| T | f
I r | |
| il |
8 |
‘7, AN f\UY-Axis (parsec) N |
I 1
I L /
3 i /
14 h t o
3 5 -
TR i X L
S user: whitoco
10 Thu Feb 12 12:40:14 2004
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Hide/Show | Delete | Diraw I

Hide/Sho | Dialete | Drawn

™.

% Pseudacalor

¥ &pply operatars and selection to all plats
Plots Operators Plobatts Opdtts Yariables

DB: noise silo
40
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@ Setting operator attributes

 The operator attributes menu
provides buttons to activate the
operator attribute windows

Operator attributes menu

* Double-clicking on an operator in Plots Oparatars PlotAtts | OpAtts Variables

an expanded plot entry opens that
operator’s attributes window

e Operator attribute windows set the
operator attributes for operators in
the selected plot or all plots if
“Apply operator and selection to
all plots” is checked

« Each operator type has a single
operator attribute window
 To change operator attributes:

— Select the plots whose operators
you want to modify or select a
single operator from an expanded
plot entry

— Change some operator attributes

UCRL-PRES-209591

‘ Bix . ..
'l:- .

‘ D i

l’ Cylinder . . .

!’ﬂ: Index Select | | .

" Isosurface . . .

-gf- Reflect . . .

F‘ slice . . .

B spherical Slice .
" Threeslice . .

Al theeshold . . .
-

Transform . . .
-
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|@ Operator types

 Now that you know howtoadd ¢ Operators
and remove operators, as well — Slice
as change their ordering, we _ Reflect
will examine each operator in _ Clip
more detail so you know when oni |
to use it and how to set its — 2nion pee

operator attributes — Transform
— Index select

— Threshold

— Isosurface

— Box

— Cone

— Cylinder

— Inverse ghost zone
— Lineout

— Three slice

— Spherical slice
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Slice operator

 The Slice operator slices 3D plots with a plane, which can have an
arbitrary orientation or an axis-aligned orientation for orthogonal

slices

* The resulting plots can remain in 3D space or they can be projected
to 2D for further inspection

» Use this operator when you want to see the interior of 3D plots

Original plots 2D plots in 3D space 2D plots in 2D space

5 oon 2 O
{ I 23
i R
—+ F-
i i f i 12 ©8
IR L g
¢ g
PR b 1
i I
S H
1§ 6§ ¢
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Slice operator attributes

Three pieces of information are
required to specify the plane
for the slice

— Plane normal
» Axis aligned
o Arbitrary

— Plane origin
e Point

* Intercept (distance along
normal axis)

 Percent (percent through
spatial extents along normal
axis)

e Zone
* Node
— Up axis
« Only used when projecting
the slice to 2D

Z " slice operator attributes =10 x|

M cermal

abay ¢[00

Onigin

 Paint © Intercept % Percent © Zone & Node
Percent |0 _}

Up sz

I Project to 2D
¥ |rteractive

T deﬁaultl Ressat |

Apply | Pus!l Dismi:ssl
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Slice

DB: noise.silo
Cycle: 0

plane up —
axis

Slice plane
origin

Slice plane

user: whifloch
Thu Feb 12 13:25:42 2004
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Slice plane

Slice plane
normal
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@ Reflect operator

 The Reflect operator reflects database geometry across
one or more axes

e Use this operator when your simulation data contains

only part of the geometry and relies on symmetry to
recover the rest of the geometry

Original plots Reflected plots Reflected plots (ifferent v axis)

- -
=m T |
1
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m Reflection operator
€ P

attributes
 Reflection operator 2D view of the
] ] Reflection operator
attributes window attributes window

shows either 2D view
of possible reflections
or a 3D view of

possible reflections 3D view of the
« Original data location gtfrfi'gﬁieosnvaﬂzgtvor
e Reflections

e Reflection limits

UCRL-PRES-209591 198



|@ Original data location

 Original data location affects how reflected
data will be oriented relative to your
original data

e Original data Is represented in the window
by a magenta colored sphere
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Reflection examples

Reflections  Original data Original data  Reflections
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= Reflection limits

* Reflection limits determine the axis about
which the database geometry is reflected

« Use database min for the axes if you want
to reflect and have the reflected geometry
touch the original geometry

 If you want to have reflections that are
offset from the original database
geometry, specify your own axis
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@ Clip operator

« The Clip operator clips 2D or 3D plots against planes or
a sphere to remove sections of the plots

o Use this operator when you want to see a cross section
of a 3D plot, while still leaving the plot in 3D

Original plots Plots clipped with 2 planes Plots clipped with a sphere
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@ Clip operator attributes

* Plane properties

— Up to 3 planes can be
used :” 1IDDD. o s ::::; I-12.28:j;8-2?348?85?059
— Planes are specified o o[ [ || e r
using origin and o
normal R
o Sphere properties
omal |
— Sphere is specified
using origin and radius - | =
Apply | E‘ Dismiss tooty | EI mI
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Transform operator

e This operator manipulates a 2D or 3D
database’s coordinate field by applying rotation,
scaling, and translation transformations

« Use this operator when you want to scale,
rotate, or translate a variable before it is plotted

Original plots Scaled in Y dimension Rotated -90 degrees
about the origin

] 57 g8
i 2 iE
! e -
i35 8 §f -3
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g Transform operator
' attributes

« Transformations are
applled In thls Order 4" Transform operator a... ['..“|E|m
— Rotation S

— Scaling |
— Translation |

* No translations are on by @ s €
defaUIt [T Scake

e Rotation is, by default,
around the origin or the

Z_aXiS in 3D I Translatel I I
* Independent scaling of X, i ]
Y, Z coordinates =
Apply | M Ol |

e Translation
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@ Index select operator

 The Index select operator picks out a brick of cells from
a structured mesh database using ranges of cell indices

o Use this operator when you want to pick out a brick of
related cells or when you want to create a lower
resolution version of a structured mesh database
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@ Threshold operator

« Removes cells whose value is not in the
specified range

» Use this operator when you only want to look at
cells that have values within an interesting range
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E |Isosurface operator

e This operator lets you “slice” another plot by the
Isosurfaces of another variable

« Use this value when you want to plot one
variable but only on certain contours of a
secondary variable
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@ Box operator

e This operator removes cells that are outside of
an axis-aligned box

* Use this operator when you want to remove cells
that are outside of a given rectangular volume
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@ Cylinder operator

e This operator clips plots against a sphere and
returns an unstructured mesh

e Use this mesh If you want to see how data looks
when clipped against a cylinder

DB: noise.silo DB: noise.silo
Cycle: 0 Cycle: 0
i%ir% . T
Qe
| P B 0
‘ Axis (parsidy, X-Axgs (parseey" |
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g Inverse ghost zone
' operator

* This operator makes ghost zones visible and
real zones invisible

e Use this operator when you want to look at your
database’s ghost zones

D8 muiti_ucd3d séo
cle df  Tmedd
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@ Three slice operator

e This operator slices plots using three axis-
aligned slice planes

* Use this operator when you want to see into the
Interior of 3D plots

DB: noise.silo

DB: nol
Cycle: 0 Cycle:
ii.ir%'-‘ i'ﬁ:-"
[ B B
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@ Spherical slice operator

e This operator slices plots with a sphere and
returns the surface of the sphere

« Use this operator when you want to test
spherical symmetry

Foom i Qu
o D
I l I l‘E 35
f H s
: e %3
i ini 5 52 °F

mmmmmmmm
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Exercises

Exercise group 5
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Interactive Tools
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E Goals

* In this lesson, you will learn about Vislt’s
Interactive tools

— How to activate interactive tools

— How to use them to set operator and plot
attributes
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|@ Interactive Tools

 Interactive tool
— A visible object that can be added to a vis window
— Has hot points that let you manipulate the tool
— Can set attributes for certain plots and operators
— Enabled via the Tools menu or the vis window’s Popup menu

— Some tools prefer to operate in vis windows that contain plots of
certain dimensions. Some tools are not always available
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@ Enabling tools

Tools menu

e Tools menu and

UCRL-PRES-209591

Box Tool

Tools toolbar

Plane TOOI[ Point Tool

\ / l
L2

|\ &P

w, .
Line Tool —1 L Sphere Tool

ools toolbar are used to
enable interactive tools
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@ Box Tool

* Th|S tOOI a”OWS yOU to Box tool with a plot restricted to the box
move an axis-aligned box  Jdeo "
around in 3D space T

 The Box tool allows you
to move the box or resize

It in any or all dimensions

« Each face of the box has
a hotpoint that extents the
box in the direction
pointed to by the box face

s

user: whiflocb

210 Thu Sep 02 16:01:22 2004
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E More about the Box Toaoal...

» Reference planes when
resizing box in one
dimensionare Moving box

o _ - origin causes reference boxes

____ResizeinY __ Moving box origin

= R N > e R to be drawn

* Holding shift key when moving
B s origin constrains movement to
\ o the axis that most faces

Box tool appearance while it is
resized or moved

T camera
, K‘j‘“ | /  Use with to set attributes for
o — Box operator

— Streamline plot with box
source
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Line Tool

DB: curv2d.pdb
Cycle: 48 Time:d.8

PFsaudncolor Flot

Y-Axis

Line Tool with a 2D plot

. 1.
X-Axis

user; whitlach
Fri Jun 21 10:09:11 2002

The line tool is drawn as a
thick line with 3 hot points
along the line

— Hot points on the ends move
line end points

— Middle hot point translates
whole line

Move reference lines after they
are initially drawn

Use to set attributes for
— Lineout operator
— Cylinder operator
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|@ More about Line Tool...

 Line tool can be used for
both 2D and 3D
databases

e 2D line endpoints can
only be moved in the X-Y
plane

e 3D line endpoints can be
moved in any direction

e Hold down Shift to move
the line In the axis that
most faces the camera

 Hold down Ctrl to extend
the length of the line

Line tool in 3D
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Plane Tool

« This tool allows the user to see Plane Tool with sliced plot

a representation of a slice S —
plane in a visualization window
and position the plane relative
to plots that may exist in the
window

 You can use the plane tool to Translate origi . Rotate Y
set attributes for certain Vislt
plots and operators

— Streamline plot with plane
source v

— Slice operator Lj

Free Rotate
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|@ Sphere Tool

* This tool allows you to position
a sphere relative to plots that
exist in the vis window

» Several hot points are used to
position and scale the sphere.

e This tool can be used to set
attributes for certain Vislt plots
and operators

— Streamline plot with sphere
source

— Sphere slice operator

— Clip operator when clipping
with sphere

Sphere Tool

Translate origin
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Point tool

« This tool allows you to position
a point relative to other plots in
the vis window

e This tool is used to set
attributes for

— Streamline plot with point
source

— ThreeSlice operator

* Hold Shift key to move point
along axis most facing camera

* Hold Ctrl to move the point up
an down in a plane

 Hold Ctrl and Shift to move the
point left or right in a plane

DB: noise.silo
Cycle: 0
U mageea

—44691

s (parsec)
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Exercises

Exercise group 6
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Domain subsets Material subsets
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E Goals

* In this lesson, you will learn how Vislt uses
subsets and the Subset Inclusion Lattice
to manage what portions of a database
are used In a visualization

* You will also learn about Vislt’'s Subset
window and when and how you can use It
to remove subsets from plots
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E What Is a subset?

 Many scientific databases are decomposed In

various arbitrary ways into smaller pieces
called subsets that, when combined, make up

the whole

Level subsets Material subsets Patch subsets

UCRL-PRES-209591

229



m How are subsets
T

represented?

 Vislt creates a Subset Inclusion Lattice (SIL) that
describes how the cells in the database are
related

e Cells are grouped into sets
* Relations between sets are called categories

o Categories can be arbitrarily defined by the
database format

« Common categories

— Domains
Materials
Patches
Levels
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What does a SIL look like?

V.
Wi

////l o 7%
i

Categories
Collection

&

\g}}\;?}}}}‘ Subsets

D;M, 231



|@ How Is a SIL used?

e Vislt uses a SIL to restrict the data on

which it operates and to remove sets from
the visualization

* You can remove set from any category to
create complex SIL restrictions
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|@ Domain selection

 Domain selection is when you turn off subsets that are
members of the Domains collection

 Why would you want to turn off domains?

— Fewer domains can mean much less processing needs to be done. Vislt
will run faster!

— You might be interested in a cell in a given domain and you only want to
plot that domain

All domains are on Domains 2,3 are off
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Example setup

Materials

7 &
Y \ R\
il B |
D 1 M 2 D 3 M 2
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Turning off domains 2,3

o After turning off
domains 2 and 3,
only subsets

Domains Materials D 1 M 1 D 1 M 2 are
left

. £

D;M,
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@ Material selection

e Material selection is when you turn off subsets
that are members of the Material collection

 Material selection removes cells or parts of
mixed material cells that have the material being

removed

No materials removed Material cells and
parts of mixed cells

 Why remove removed

materials?
— You might want to strip

away outer materials (e.qg.
UCRL-PRES-209591 236

Air) so you can see into the
interior of a 3D plot




Example setup

Materials

7 &
Y \ R\
il B |
D 1 M 2 D 3 M 2
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Turning off material 1

N
~\\\\\§§§\\
RN
S

Domains Materials

2 X
Do R\
// @é §\\\\ \\
i 7 ST 1
D1M2 D2M1 DZMZ D3M2

UCRL-PRES-209591

After turning off
material 1, only
subsets D;M,,
D,M,, D;M, are left
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E Removal of subsets using
= multiple categories

 Vislt allows each set in the SIL to be
Independently selected. This lets you
remove sets using different subset
categories

 Why Is this useful?

— It allows you to refine your search for cells
that match certain criteria (e.g. Show me only
cells from domain 1 that contain aluminum)
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Example setup

Materials

7 &
Y \ R\
il B |
D 1 M 2 D 3 M 2
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Only show subsets that have
material 2 in domain 3

 When asking for only
cells that contain
material 2, we eliminate
all subsets that only

7 \
Wy \
///lei' ‘\\\%\\\
/ \ contain material 1.

Domains Materials Slmllarly, asking for
@ ‘ domain 3 removes all
other domains
Resulting image
& £ v | \\
D;M, D,M,; D,M, D;M; D;M, 7 N / \\\\ \\
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L2

Subset window

 Vislt provides a
Subset window that

allows you to turn a
plot’s subsets on and
off to restrict the SIL

 Uncheck checkboxes
to turn off subsets

 Make complex
subsets

=01 x|
whole | [ domains | || man |
7B meshl b domain B domainZ. 1
T |~ oo B domerz 2
mat1 rnat1 o 2 3
b domaind
b domaind
b domars
Al sats Reversa| * Al etz Rewarse | * All st P.eversel"l
|acted st ~ | | ected sets Hewe | | Selected sets Hcversel'l
.bq:nlyl F'l:nstl Dismi-ssl

UCRL-PRES-209591
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L2

Activating the Subset
window

There are two ways
to activate the
Subset window

Select Subset...
from the Main
window’s Controls
menu

Click on a plot
entry’s Subset icon
In the plot list

¥ visit 1.2.6

Fi Contrals O
[ca R o I
T 1&) Aonotat Chri+h
2 @ Color tabl Chrl+T
i a+h Expres: Chri4Shift
cevia i
£ Material Chri+
7 ey .
g Lighibirig bl C I I C k
g Lireaut krl+ lJ
Pick . . . i+ here
Ty krl+
Active pjtz HideS howw | Delete Diraw

} 8| 5:Pseudocolor - u
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@ Subsetting In Vislt

e Each plOt has its own SIL Active plats Hide/Shaw Delete Draw
restriction that corresponds to }[B]5:Pseudocolor -
its database

 The SIL can be modified for all
plots or for individual plots

 Changing the SIL for a plot
from database A causes new
plots from database A to get
the last SIL for database A if Pseudocolor plot
the new plot’s variable is '
compatible with the plot that
set the SIL restriction

Note that the mesh plot has a
different SIL restriction than the
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m Example: Turning off
'@ domains

» Select the plot whose SIL Active s Hideshow | Delete e
restriction you want to change b [B[5scudocolor -

 The Subset window shows the
SIL restriction for the selected
plot(s)

» Select the category for the
subsets that you want to

remove. This will cause Visltto ~ 3t€dories Subset Checkboxes
display relevant subsets in the
next pane to the right — —-—
* Turn off domain subsets by A st DLT dor
clicking on their checkboxes Boowr
« Turning off a category or set BLI domair3
turns off all of its subsets
Al e sl | Mone
Feverze Reverse
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g Example: Turning off
' domains

e When a subset or subset
category has subsets that
are turned off, the subset g | EXE |
checkbox has a slash EE '
through it to indicate that
some subsets are on and
some are off

 Each pane in the Subset
WindOW prOVideS A”, The Mesh plot has domains 1,3 turned off
None, Reverse buttons to
set the turn subsets In
that pane on or off en
masse

Subset checkbox with slash

UCRL-PRES



Exercises

Exercise group 7/
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L2

DB: noise site
Cycle: 0

Quantitative Analysis
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@ Goals

* In this lesson, you will learn about
extracting data values from plots using

— Expressions
— Pick

— Lineout

— Queries
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|@ Expressions

 Vislt allows you to create new derived variables
from values In your database using Vislit’s
expression language

— Use expressions to derive quantities that were not
stored in your database

— EXpressions can operate on scalars, vectors, tensors,
or on meshes

— Vislt provides built-in math functions
« Trigonmetric functions
» Logarithmic functions
* Vector functions
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|@ What is a valid expression?

 Vislt's expression syntax roughly resembles the
C language, although there are a few
differences

Type

Description

Example

Infix operators

+_*//\

A+b”c (at+b)*c

Constants

Scalar constants and strings

3e4 10 true false

Vector compose

{

{a, b}

Lists

[value, ...] [n:m]

[1,2,3] [1:5, 6, 10:12]

Identifiers

Name of variable

Density tmat

Database variables

<> Indicates name of actual database
variable

<pressure>
<domainQ/pressure>

UCRL-PRES-209591
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L2

Built-in expressions

 The table to the right
lists some of Vislt’s
built-in expression
functions

A more complete list
can be found Iin the

VIS
N t
VIS

t User's manual or
ne help provided in
t's Help window

Expression Description Example
Unary negation -a
+ Addition A+Db
Subtraction A-Db
Multiplication A*b
/ Division Alb
Exponentiation a’™b
sin Sine sin(a)
cos Cosine cos(a)
tan Tangent tan(a)
atan Arctangent atan(a)
asin Arcsine asin(a)
acos Arccosine acos(a)
abs Absolute value abs(a)
In Natural log In(a)
log, log10 Log,, log(a)
sq, sqr Square sqr(a)
sqrt Square root sqrt(a)

UCRL-PRES-209591
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Creating expressions

« Databases can define expressions
e You can create expressions using the Expression

window

— Click New button to create new blank expression
— Fill in name, definition, variable type

— Click Apply button

Mame Definition Type Hidden
1 _|density |massfvolume Scalar Mesh Variable r Delete
2 |dx x* (1! delta) Scalar Mesh Variable ¥ Delete
3 |dy ¥ ™ (1/delta) Scalar Mesh Variable 3 Delete
4 |dist sqri{ds*dX + dY*d¥Y) |Scalar Mesh Yariahle r Delete
Mew
Post | Dismiss

Apply |

Expression window

UCRL-PRES-209591
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L@ Using expressions

 Once an expression
variable is defined, it

appears In the rators IotAtts OpAtts Variables
variable lists for the _c.m X
pIOtS E::Sdocolor :

Streamline

o Select the expression Subset
variable as you would o
any other variable to Volume
use it in a plot

- - - - - - - S
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Pick

Interactively pick values from
visualized data using vis
window’s Pick mode

Each click causes Vislt to
determine variable values for
selected plot at pick point

Essential tool for performing
data analysis

Two pick modes

— Zone pick

— Node pick

Enter a pick mode using vis
window’s mode menu

WWindow b
Wiew ’
Animation
Cperators r
Plots y
Clear b

g Reset view

& Recenter view

’ @ MNavigate
Tools » t+, Zone Pick
Customize r +N Node Pick
&, Zoom
k= Lineout

UCRL-PRES-209591
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Pick

e Each pick point .
leaves a marker that 9;*;”
you can use to match I |
with the pick
information displayed ...
In the Pick window

o
X-Axis (parsec)
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Pick window

Displays pick information
for up to 8 pick points
using tabs

All pick information visible
In Output window too

Automatically appears
when user picks

Set the pick variable(s) or
use default to get pick
Information for the plotted
variable

Display logical zone or
node indices

UCRL-PRES-209591

) 1K]DIEIFJGJ;

CAProgra FI \LLNL\\-r st

12B\dt\ silo timestep 0
M esh2D:

Poirt: <-6.163002, 1303430
Zone: 1332

Incident Modes: 1353 1360 1409 1410
hgshce: <nodal:
(1359 = 3.62909
[1360] = 380716
(1409 = 3 84881 -
(1470) = 384383 _'J

vanables | dafaul
W Display incident nodes/z2ones.

Display for Modes:

N id M Domain-Logical Coods
[T Physical Comds [~ Block-Logical Coords

Dizplay for Zones:
W 1d I Dom

[T Block4Logical Coords

air-Logical Coonds

W automatically show windoes

[ Don't clear this window

Make deFaultl Reset |
Apply | Ej Dlsmissl
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Lineout

o Extracts 1D curves from higher
dimensional data

« Curves are easy to compare ﬁ::jow
« Curves can be exported to P
other LLNL software like Opzrators .
ULTRA Slots ,
* Vis window has Lineout mode Clear ‘
— Draw a line to extract curve . Resst ey
data along that line from 2D @8 Recenter view

plots ' @ MNavigate
. . Tools r o+ i
— Curve plotted in new vis | 2 Zone Pick
window Customize » +, Node Pick
! L00m
— Use popup menu’s Mode i; iy
menu to enter Lineout mode
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Lineout

UCRL-PRES-209591 259



Queries

 Vislt provides queries so

you can compute values
about
— An entire database
— A plot
— A point in a database
— A linear path through a
database
Pick and Lineout are
qgueries
— Use Query window to
precisely specify pick point
or lineout endpoints

— Lineout query can create
curves for 3D data

Queries
Zonepick Revolved volume
Nodepick Revolved surface area
Lineout Surface area
Eulerian Volume
Compactness WorldPick
Cycle WorldNodePick
Time Variable by zone
L2Norm Plot MinMax
Integrate Spatial extents
L2Norm between curves | PickByZone
Area between curves PickByNode

UCRL-PRES-209591
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Query window

 Lists all available
gueries

 Lets you enter query
parameters

e Displays guery output

UCRL-PRES-209591

Quernies Query paramebers

Area Between l:ur\r'&SA e d I-‘l'? e
Revoled volume Yanables Ihardygiobal radial

Revolved sulace are
Surface area
Valure

wiarldM odePick
Yanable by Zone

Plat Miribax

SpatialE =tents
PickByZone
PickByMode -

iI I 3 e

Query results

F. UAFrogiam FilesLLHLWEll T .2 Bvdalahndeze Silo d
timestep 0

M esh 2D

Foint: <-4. 700000, 4. 830000

Zone, 1776

Incident Modes: 1812 1813 1862 1863
hardpglobal < nodal:

[1812) = 343183

(1873 = 3 44806

[1862) = 3.35147

(1863 = 3.38061

radial. <nodal>

(1812) = 256169

[1813] = 25 3784

(1862 = 25,5355 —
(1863 = 25.2962 LI

Claar resulsl F'ostl Disrﬁissl
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Exercises

Exercise group 8
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Making It Pretty
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E Goals

* In this lesson, you will learn how to make
professional looking visualizations

o Attributes that make all the difference
— Annotations
— Colors
— Lighting
— View
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|@ Annotations

e Annotations are objects in the vis window that convey
Information about the plots

« Annotations make clear what is being visualized and
make the visualization appear more polished

* Types of annotations
— Database name
— User name
— Plot legends
— Plot axes and labels for 2D and 3D
— 3D Triad
— 2D text annotation
— Time slider annotation
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Annotation Window

» Split into 4 tabs

2D axis settings
£ Annotation E‘E‘g|

3D axis settings
£ Annotation E\@@

Color settings
i Annotation EE‘S|

Object settings
i’ Annotation D@@

¥ {User information] ¥ Database W [User information; W Database I~ [User information; W Database (o ¥ Datshass
I~ Legend No annatations I~ Legend Mo annotatiorss I~ Legend Mo annotations I~ Legend Ma annatations
|3 | colos | Objects | | 3 | coos | Obiects | D | o | Cdors | Objects | o | | Core | Obiects |
¥ Draw axes Backgiound solor [ Create new——— Annaotatian objects
¥ Diaw aves W Auto set ticks
¥ Auto scale label values Text
Fareground colar -
¥ Auto scale label values Biis |abels F % oy F z Time slider
Background style & Solid  Gradient
Giid lines rx o m Z
& i Giradient style [Radal =
Aanis labels I I Tick marks ¥ M v F z I |
Ais titles I I Gradient colar 1 Hide/Show Delete
7|
Giid Ines - - Label scale (10s2) [0 [o Jo —
Maiar tick mirirnum [0 [o Tick mak locations [ Tnside | Giradient color Lower et [0505 |
bhaior ik masmnum [1 I A type |Clusesl triad =] Width 1% g_
Maior tick spacing  [0.2 Joz
Minar tick spacing  [0.02 [aoz ez I
Label font height ~ [0.02 ooz Test colar 0%
Title fort height ~ [0.02 0.0z
HDIERIES I I I~ Use foreground color
Label scale (10e7] [0 [o ¥ Triad ¥ Bounding box
Farnt Family |Ar|a| _I
Ling width Ii
Bold It Shad
Tick mark locations |Uuls\de o e o e (O e
Tick matks [Battonlett [mRcEl

-l

|

=
Make default Feset Make defaul Fieset Make default _Rese | Make defut] (=]
Apply ﬂl Dismiss Apply ﬂl MI ﬂl ﬂl MI &I EI —ID‘smm
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@ 2D Plot with annotations

e Vislt has numerous
controls In the

2D Plot with annotations

Database info

Annotation Window to - % i ines
control 2D Settings o & - 8§
jred g TICk
* These settings are Matks

concerned with

appearance of the

axes that frame plots

of 2D databases Axis labels
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E 3D Annotations

* Vislt's Annotations Window
(3D tab) prOVideS a number of DE:gosezedd  Grid lines Tick marks  Axis label
options for - |

— Grid lines
— Tick marks
— Axis labels
— AXxis type
— 3D Triad

* You may modify your
visualization by checking or
turning off the check boxes
pertaining to your plot
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L2

e The Colors tab

Color Options

provides controls to
set the background
and foreground for

the visualization

window which, in turn,
sets the colors used

for annotations

e Background styles

— Solid
— Gradient

UCRL-PRES-209591

M | 30 | Cobrs | Objects |

Background color _l

Faregroun d color -

Backoround style & Salid ¢ Gradient

Gradient styl |
Gradient color 1

Gradient color 2

Make defoul Fiesel |
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E Customizing Gradient
| Backgrounds

« Gradient backgrounds give the plots more depth and
make them much more interesting to look at
o Gradient styles
— Top to Bottom
— Bottom to Top
— Left to Right
— Right to Left
— Radial

UCRL-PRES-209591




Gradient background

DB: noise.silo 'DB: noise silo
Cycle: 0 Cycle: 0
e
=85,

Var: naigyglobal
ar: '5 Xgo

(parsec)
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Annotation objects

» Vislt provides currently
provides two types of
annotation objects e, Unclassified

— Time slider
— 2D text

 Time slider shows progress
through an animation

« 2D text shows any text string

« Other objects are planned
— Boxes
— Lines
— Arrows
— Images

Time slider
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@ The Color Table Window

Color table window

Discret | 1evel Rd|
— Manager
Mew | ccc toured
I
Delete
els
rainbiow
EHporll wraw -
M arne |hot
— Editar
Mumber of colars |5 3
Color table type €% Contin Dizcrete
¥ Smooth T Equal
i oo NN Ir
Fed A EE
Green J|255 3:
Blus _} ID 3:
.fh.pplyl P t| Dismizs

A color table is a set of colors that
Vislt uses to color plots

Color tables come in two types
— Continuous
— Discrete

Continuous tables are used by
several plots including Pseudocolor,
Streamline, and Vector plots

Discrete tables are used by Contour
or Subset plots

There are several built-in color tables
Edit existing color tables
Design your own custom color table
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@ Color Tables, Continued...

* The color table window
lets you S —
— Set the active color table chee [l =
— Create a new color table [ 1

— Delete a color table
— Edit a continuous color

table P ;

* You can modify a color = e

table by adding, 12 7 9
removing, moving or /i

changing the color of its co contol o —

color control points - -
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E Editing a continuous color
' table

« To change a color table definition, you
must alter its color control points, their e —

colors and locations Dcrte  [1ven =

* The color control points are
represented by pointy boxes just above
the color spectrum.

» Clicking the Align button makes all
color control points have equal S
spacing. ] @ smoan - e
» Parallel to the Align button, are the h) L7 I)
Smooth and Equal toggle boxes.
These toggles influence the color i =
table’s appearance without having o 0 I
permanent effects on the color table o
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Custom color table
example

'7'9{

DB: multi_curv2d silo
Timy

1S DB: multi_curv2d
Cycle: 48 48 Cycle: 48
Pseudocolor Pseudocolor
aru aru
1000 ~ 1000
05000 05000
4 4
- 00000 00000
05000 05000
1,00 1000
Max: 1000 Max: 1000
Min:-1.000 Min:-1.000

¥-Axis ¥-Axis
(em) (em)

-4.0 -2.0

0.0
X-Axis (cm)

0.0
X-Axis (cm)
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E Editing a discrete color
' table

 The Editor portion of the
e - Color table window
e [ 5 shows a grid of colors
_ that correspond to the
el colors in the discrete
- J color table
— » To edit this color table,
I use the Red, Green or

Colortabletype € Continuous €& Discrete

Blue sliders with the

o mouse to change the
SRR In il color or begin by right
mmmoe — clicking on the color to
select a new color from
= the Popup Color Menu
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|@ Lighting

« Lighting affects the brightness of plots

« 3D visualizations may need to have multiple light
sources in order to illuminate the visualization properly

 Vislt allows up to 8 light sources to improve the look of
3D visualizations

« Each light source can be positioned and colored using
Vislt's Lighting Window
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L2

Lighting Window

Open the Lighting Window by
selecting the Lighting option
from the Main Window’s
Controls menu

The Lighting Window has 2 . spher
modes of operation \
— Edit
— Preview
In edit mode, only the effects
of the active light are shown

but the light can be moved
interactively

Lighting Window

Mode  Edit © Preview

Make default |

[=[ol[x]

Active light I 1 'I

— Properties

Light type
Direction
Color

Brightness

| Camera =l

[o0-1

v Enabled

Reset |

Post | Dismiss |

In preview mode, light sources

Apply |

cannot be modified but they
are all visible and illuminate
the test sphere so the effect of
the lighting can be observed.

UCRL-PRES-209591
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L2

Chosing the active light

Only the active light can be
modified so you must switch
active lights each time you
want to make changes to a
light

Once a new light has been
selected from the pulldown,
Its properties are displayed
In the Lighting Window’s
Properties panel.

UCRL-PRES-209591

Active Light Pulldown

Active light

— Properties
Light type
Direction |-0.14

Color

Brightness o

Ca

HHHHH

Properties panel
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|@ Turning a light on

* You can modify lights only in
Edit Mode

* You may turn lights on or off
using the Enabled check box
at the bottom of the Lighting
Window’s Properties panel

» Vislt supports 3 types of lights

— Ambient
— Camera
— Obiject light

Different kinds of lights

UCRL-PRES-209591 281



B positioning a light

 There are two ways to position a light

— First, drag the light to the desired location in the lighting panel.
Lights move in a sphere around the test sphere.

— The second method is to type a vector into the Direction text
field.

 Note: Ambient lights have no direction.

 To change the light type for the active light, select a new
light type from the Light type menu in the Properties
panel
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@ Light Color and Brightness

 Vislt allows lights to have
colors as well as brightnesses

S
» Colored lighting can produce

desirable effects for
presentations

 To change light color, click the
Color button and select a new
color from the Popup color
menu.

* Once color is chosen, you may
also set the light's brightness.
Brightness controls the
intensity or dim quality of the
light.

« Adjust brightness with the

Active light |_1 v|

Fropertes

=101 x|

Light type I Camera

Dwecion |00 -1

oo [

Brightness it Y 75
[ 3
¥ Enabled

Resst

Brightness slider in the
Lighting Window.

UCRL-PRES-209591
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Multiple lights

B slaba il Unclassified
Cyc e: 0

Y-Axis 0
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E View

* In Vislt, View Is a critical property as it
determines which parts of the dataset are seen

* View Is also one of the most difficult properties
to set

* The first and best method to edit the View Is to
navigate to it interactively in the vis window

 Visit provides a View Window that can be used
to set the view information exactly the same
every time
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View Window

(vew T L (vew T L

Yiewpont [0.20950150.95 Viewpot [0.20950150.35

Dorain [01 Window [0101

Range [01 ™ Fullhame
le le

P ] P ]

Dvew =lof x| Dvew =1o) x|
View nomal 10 526952 0 46667 0.71031 B 015 wseicies <
F 000
s ! ™ Locked view
Up Wector [0-292842 v.884281 0.363710

Resetview | Reosntecview | Uno view|
Argle of view  [30

I~ Copy view from camera
Pasllel scle 173205
Nesrclpping  [34541 Make camera keyfame fiom view |
Far clipping [34621
Image pan Joo
Image 200m [1. 03829
Epe Angle fsterec] [2 A
¥ Perspective
Align to axis -
Commands | Commands |

o ] e o ] e
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T Locking Views

Lock view for different vis
windows so that when
you change the rotate,
zoom, etc. on plots in any
“locked” window, all other
windows with locked
views get the new view.

Click the Locked view
check box in the View
Window’s Advanced tab
or click the Toolbar button
to lock views

2D view |3D view | Advanced I

D[=1}ES)

Nao view

I~ Copy view from camera

View based on | Original spatial extents |
-
| I Locked view

kMake camera keyframe from view

Commands |

Dismiss

Apply | Post
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@ Undo View

* If you ever

=)o) ¢]
2D view | 3D view | Advanced | accidentally change
View based on |[Original spatial extents <] the view when you
L didn’t want to change
(| _undoview it, you can click on the
ke canera eyrane Fom e Undo view button

 The last 10 views are
SS— stored so you can
vl | rost ||| Dismiss undo up to 10 view

changes
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Exercises

Exercise group 9
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L2

Animation and Keyframing
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@ Goals

 In this lesson, you will learn about the
three ways of creating animations using
Vislt

— Flipbooks
— Keyframing
— Scripting
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|@ Animation

« Used mainly for looking at how scientific
databases evolve over time

o Used to for presentation quality movies
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« Strictly used for static animations in which only the database timestep

changes

» Allows database behavior over time to be quickly inspected without the

Flipbook Animation

added complexity of scripting or keyframing

« The VCR buttons allow you to control how a flipbook animation plays

Animation controls

Selected files

B

- gycle 0010
- gycle 0020
- gycle 0030
- gycle 0040
- gycle 0050
- gycle 0060
- gycle 0070
- gycle 0080

e 32: fwavehvave.visit

scycle 0000

1> |

Previous frame Stop Next frame

Active
Timestep
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Animation Window

« Contains controls that allow you to
turn off pipeline caching and
adjust the playback settings.

 Playback mode Animation window
— Looping plays animation over and —— -
over =~ Animation E|@|E|
— Play once plays the animation E_E'::Ch'*l‘"lm*f” o e pleyoec)
FURNSN0n DlaghuEc
Once and then Stops ]  Looping © Playance © Swing
— Swing plays the animation to the Arimation speed
end then reverses direction e e
* Playback speed determines how — st
fast Vislt cycles through the ool Pust|  Disiss
animation frames.

* Adjust the playback speed by
moving the Animation speed
slider. At the “faster” setting, Vislit
plays the animation as fast as the
host graphics hardware allows.
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|@ Keyframing

 Advanced form of animation that allows
attributes to change as the animation
progresses

 Attributes that can be keyframed
— Plot attributes
— Database states
— View
* You can make a plot fade out as the animation

progresses or you can make the view slowly
change
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@ Keyframing, Continued...

« Keyframes cannot be set if keyframe mode is not enabled

* In Keyframing mode, a keyframe is created each time you set plot
attributes

* You may adjust the number of frames manually

Keyframing Window

p/ Keyframing enabled
¥ | Snap to frame

Keyframing Enabled

Mumber of frame

Number of Frames — || Ve

- State 1
FHPseudocolor{pressure bR R R ]

| Keyframes |

"

Add state keyframe |
Apply | Post | Dismiss |
I I
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@ Keyframing, Continued...

Keyframe Area Keyframes |

. Y[ —
Plot time range —_F#-

Keyframe indicators

Active frame >

Keyframe time slider > —

» Plot attributes are calculated for each frame using the plot
keyframes
» Set the time range over which a plot exists

— Grab the endpoints of the plot time range and move them to set the
plot's time range

— When a plot does not exist for a given animation time, it does not
appear in the vis window
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Session files

 Once you set up an animation,
you can save a session file

e A session file is an XML file

that contains a complete Eyetlls

description of the plots and ey e

operators that were used to set Refresh file it Ctriek g

up the animation el o
 Use a session file in future & ssve vindow Ctr+s

Vislt sessions to get back to . ozt il s

where you were PRSI .

— Restore session Restore session .. | |

e Use a session file to make a o r— |

movie T =TT e el

— Visit —-movie —sessionfile
filename
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Lg Scripting

 For complex animations with hundreds or
thousands of database timesteps, scripting Is the
best way to create an animation

e Scripting Is very reproducible and can be used
to generate animation frames in a batch
computing environment

e Scripting animations is more difficult than other
methods because you must script each event by
writing a Python or Java program to control
Vislt’s viewer
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Exercises

Exercise group 10
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|@ Coming soon

e Connect Vislt to a ARES simulation
running in parallel and plot data from it as
though it was a database

e Operator keyframing
 Remote login wizard

* Image annotations

e Better text annotations
« Shadows
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@ Questions?

e Contact us at visit-help@linl.gov If you
have guestions

* Vislt us on the Web at
http://www.lInl.gov/visit
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